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INTRODUCTION 


This is the seventh of a series of publications that describe methods and prac- 
tices used in mining bituminous coal mechanically. This report deals with the 
operation referred to in coal mining as continuous mining, and the interest shown by 
mining companies in this method is the reason for this study. Only continuous min- 
ing as it applies to the room-and-pillar system of mining, or a modification thereof, 
is discussed in detail in this report. Although not always as continuous as the 
name implies, it is a system of mining in which a machine is used to cut and load 
coal in one continuous operation without drilling and blasting the coal. With the 
mining equipment in most general use today, the usual cycle of operation in mining 
of coal is: (1) Timber, (2) cut, (3) drill, (4) blast, and (5) load. As the 
phases of this type cycle cannot be performed simultaneously in the same working 
place, it is necessary to operate from 3 to 7 working places so that at least l 
place is available for coal loading at all times. Even if the schedule of the 
phases in a cycle is maintained, coal production ceases during the time required to 
move the loading equipment from one loading place to the next. 


In 1920 a continuous-type mining nachinet/ was installed in an Illinois coal 
mine to drive entries. Several other companies used these entry drivers for short 
periods in the following few years. In 1927, a southern Illinois coal company in- 
stalled 2 of these machines which, in the next 25 years, were reported to have 
driven over 200 miles of entries, The machines did not attain widespread usage. 


3/ Toenges, Albert L., and Anderson, Robert L., Multiple-Shift Mechanical Mining in 


Some Bituminous-Coal Mines. Progress Report 1: Bureau of Mines Inf. Circ. 
7014, 1938, 56 pp. 

Toenges, Albert L., and Jones, Frank A., Multiple-Shift Mechanical Mining in 
Some Bituminous-Coal Mines. Progress Report 2: Bureau of Mines Inf. Circ. 
7067, 1939, 58 pp. 

Toenges, Albert L., and Maize, Earl R., Multiple-Shift Mechanical Mining in Some 
Bituminous-Coal Mines. Progress Report 3: Bureau of Mines Inf. Circ. 7178, 
1941, 43 pp. 

Toenges, Albert L., Maize, Earl R., and Jones, Frank A., Multiple-Shift Mechani- 
cal Mining in Some Bituminous-Coal Mines. Progress Report 4: Extraction of 
Pillars With Mechanized Equipment: Bureau of Mines Inf. Circ. 7223, 1942, 

29 pp. | 

Turnbull, Louis A., and Toenges, Albert L., Mechanical Mining in Some Bituminous- 
Coal Mines, Progress Report 5: Extraction of Pillars With Mechanized Equip- 
ment: Bureau of Mines Inf. Circ. 7527, 1949, 59 pp. 

Haley, Wilbur A., Shields, Joseph J., Toenges, Albert L., and Turnbull, Louis A., 
Mechanical Mining in Some Bituminous-Coal Mines. Progress Report 6: Extrac- 
tion of Pillars With Mechanized Equipment: Bureau of Mines Inf. Circ. 7631 
1952, 64 pp. 

4/ Coal Age, Mining Methods and Mechanization: October 1936, p. 402. 
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In a panera’ given before the American Mining Congress in 1948, it was reported 
that a coal-mine operator in 1926 foresaw a demand for smaller sizes of coal. For 5 
years, he made unsuccessful efforts to persuade equipment manufacturers to construct 
a machine that could cut and load coal from a solid face in a single operation with- 
out blasting. Finally, the aid of a manufacturer of sugar beet machinery was en- 
listed, and in 1946 the forerunner of one of the present-day continuous-mining ma- 
chines was placed in operation. Rapid strides have been made since that time, and 
many other types of continuous-mining machines have been made or are in the experi- 
mental stage. 


With the introduction of continuous-mining machines, it was realized that 
systems of mining would have to be developed whereby these machines could be oper- 
ated continuously to produce a steady flow of coal from the working face. The 
following factors, which would increase productivity per man and decrease costs, 
were visualized: 


1. Drilling and blasting of coal would be eliminated from the mining cycle. 


2. Hazards normally associated with drilling and blasting, such as ignition of 
dust and gases, handling of explosives, air contamination, and dangers from flying 
ob jects, would be eliminated. 


3. Improved roof conditions could be expected because blasting would be elin- 
inated. 


4. Accidents at the face would be reduced, because the crew of the continuous- 
mining machine is further removed from the face than workmen in conventional mining. 


5. Fewer working faces would have to be maintained and serviced to produce a 
given tonnage, thus permitting closer supervision. 


6. To produce a given tonnage, fewer men would be needed because of the ex- 
pected increased output per man shift. 


7. The rapid advance of mining would shorten the time necessary to keep rooms 
open and thus reduce roof falls. 


8. The better roof conditions expected could contribute to better overall re- 
covery by permitting the mining of wider rooms in some mines and partial or complete 
pillar extraction in others. 
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SUMMARY AND CONCLUSIONS 


The conclusions and curves given in this report are the result of detailed 
studies of 20 mines in 6 States in coal-producing fields of the United States. Con- 
clusions regarding: (1) Mining systems and recovery; (2) roof control; (3) face 
haulage; (4) productive time; (5) comparison of performance of continuous-mining and 
mobile-loading units; and (6) production curves follow: 


1. Mining systems and recovery .©/ - Mining systems follow the conventional 


room-and-pillar or the block development plan or modifications thereof. Pillars 
were extracted wholly or in part by continuous-mining machines in 12 of the 20 mines 
studied. The percent of production and recovery by continuous-mining methods at 
these mines follow: 3 mines, 100 percent of production with recovery ranging from 
85 to 90 percent; 4 mines, 65 to 80 percent of production with recovery ranging from 
60 to 92 percent; 4 mines, 21 to 37 percent of production with recovery ranging from 
85 to 93 percent; and 1 mine, 4.8 percent of production with 96 percent recovery. 
Recovery figures include mining by continuous-mining, mobile-loading, and hand-load- 
ing units in 9 of the 12 mines. 


2. Roof control. - As in conventional, hand-loading, and mechanical mining 
methods, effective roof control is most important. A method of roof support must 
be provided that will insure safety to workmen and equipment and allow the contin- 
uous-mining machine to operate without undue delay. Roof bolting was used to advan- 
tage in some mines; in other mines, wood and steel crossbars were set on steel jacks 
or wood posts; and other mine roofs required only wood or steel posts with wood cap 
pieces. Roof conditions generally were better in the continuous-mining sections of 
a mine than in the mobile-loading sections. At the cleaning plants at two of the 
mines studied, the reject was 8 and 13 percent of the raw coal from the continuous- 
mining sections; and 30 and 20.4 percent, respectively, from the mobile-loading sec- 
tions. Both mines, widely separated, left top coal in the continuous-mining section 
to protect the overlying draw slate and used wood crossbars on wood posts as roof 
Supports; whereas no top coal was left in the mobile-loading sections. Probably 
because of the top coal and the absence of blasting in the continuous-mining sec- 
tions, fewer falls contaminated the coal, and a cleaner product to the preparation 
plant was assured. Roof conditions in sections where pillars were extracted with 
continuous-mining machines generally were better than in similar areas in the same 
mines where pillars were extracted by mobile-loading units. Continuous mining lends 
itself to the concentrated and rapid extraction of pillars (by splitting, open-end, 
or pocket-and-fender method). As only one working place is active at one time for 
each unit operating on a pillar line, better roof control can be maintained to pro- 
vide safer working conditions than with conventional mining. 


3. Face haulage. - Methods of coal loading and transporting coal away from the 
continuous-mining machine varied in the 2O mines studied and are tabulated in table 
1. Shuttle cars were used to transport the coal away from the continuous-mining ma- 
chine in all of the mines studied. However, two of the mines were operating contin- 
uous-mining machines, which loaded directly onto portable or chain conveyors. The 
maximum tramming distance from the continuous-mining machine to the unloading sta- 
tion was kept to 300 feet or less to reduce delay caused by waiting on the shuttle- 
car return. In some mines, the coal is deposited on the floor by the mining machine 
and then loaded into the shuttle cars by a loading machine. This practice provides 
temporary storage, better clean-up, and allows the mining machine to operate with a 


6/ Recovery figures.furnished by operator and are not the result of Bureau engi- 


neers’ study or verification. 
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minimum of stoppage. Loading into a surge car was the most common practice observed 
at the mines studied. However, no one method, based on an analysis of productive 
time, tons per unit, and tons per man on the unit, showed any significant advantage 
over the others. 


TABLE 1. - Method of face transportation 


Mine sequence of transfer from continuous- 
No. mining machine to section haulage Section haulage 
11/ Loading machine - surge car - shuttle car...ccece. 30-inch belt 
2 HUGG Lr CON. dss s-o aus ie anea eeu arew ereioterern ea eee ates éure eee 36-inch belt 
3 SUrRe: Car = SHULtCLE Cal sinc66 65h su 56d eee eee eaes 10-ton mine car 
4 Gia i ck ase bo Soles Whe wales bee Ss oa A eee 7-ton mine car 
5 Shuttle car - shaking conveyor) 30-inch belt 
Portable conveyor ar etie uw wie aie Wie. erererw wen Do. 
61/ Loading machine - shuttle car....ccccccccccscccvcecs 5-1/2-ton mine car 
7 DUrge Car = GHUULCLE Cars csdewte Gee sa esea weeteeeaes 30-inch belt 
1 Loading machine - Shuttle cCar..cccccccccccccccccece Do. 
9 DMG CLE“ Ca Ts, 6 o:eso-avae oie Sw wieie Wess eae Os Sree Os Siaiane 6 aKe we te Do. 
10 SUrBe: Car = SHULCLE CAL s.6 6:0.06475.65 ws Mea ba eee owe Do. 
Bea OO o.SGi-5 ei -4 Ge 8) oS Ee Wise 6a ee aa ee era www eae Do. 
le lore eee ee ee ee ee eee ce ee Do. 
131/ Loading machine - shuttle car......cccccccccvccecs 4-1/2-ton mine car 
14 SMUG ELC. CCA 5, yiscc. cis Gro .8 oobi down tga Wiela ee Sirk ww ates 6-ton mine car 
15 Surge Car >. Shuttle Car iccssicuslecuessautesevowns 6-1/2-ton mine car 
16 Chain conveyor) 26-inch belt 
Shuttle car icles ce ae a a Do. 
17 Purge: -Car = SHUCTLE (COT <6.9.6.-4.5 iw a6 ae ere eee we Oe wes 30-inch belt 
181 Loading machine - Shuttle Car..cccccccccccccsccece 5-ton mine car 
191/ iG wiradnacee Sta haus ah cvain Savin Sesser Gla tsia eenere- ce eee Sees 5.2-ton mine car 
20 DUPSEG Car] SNUEELE SCOT 556 os atsaceig aw ooo te Gre tee ere wees ate 1.9-ton mine car 


1/ Coal deposited on mine floor by continuous-mining machine. 


4, Productive time. - Productive time (face time less all delays) ranged from 
2.58 to 5.67 hours in the 20 mines studied. (See table 2.) Major operating delays 
resulted from mechanical breakdowns on equipment, work stoppage to permit timbering, 
haulage interruptions, and moving or maneuvering equipment. In five mines lunch 
time loss was eliminated by staggering lunch periods of the crew members. 


5. Comparison of performance of cont inuous-mining and mobile-loading units. - 


Performance of continuous-mining and mobile-loading units at the same mines is com- 
pared in table 3. Mines are shown in order by thickness of bed mined. No distinc- 
tion of performance for mines extracting pillars and mines not extracting pillars 
was made in this study. Productivity of raw coal per man shift by continuous-mining 
units was greater than that by mobile-loading units for the same thickness of coal 
at the same mine. These differences ranged from 2.7 to 45.3 tons of raw coal per 
man shift. 
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TABLE 2, - Distribution of 8-hour shift 


Time - hours 
Mine No. Other delays | Productive 
1 4.95 
2 3.00 
3 4.30 
4 4.83 
5 4.70 
6 5.00 
T 3.20 
8 5.25 
9 2.58 
10 4.50 
11 525 
12 5 50 
13 3.67 
14 3.75 
15 5.08 
16 510 
L7 5.67 
18 3.00 
19 4.17 
20 5.00 
1/ No time loss - crew lunch period staggered. 
TABLE 3. - Comparison of performance of continuous 
mining and mobile loading 
Mobile loading 
Raw coal - tons 
Mine No. mined, inches per shift shift on unit per shift shift on unit 
9 7.7 9.7 
16 ye (1) 
7 5 14.8 
11 8 5 Oe 
8 6 15.3 
10 02 9.1 
5 1 (1) 
16 ol (1) 
17 5 16.7 
iL 1. 19.0 
12 a 15.9 
6 af 17.0 
20 8 11.8 
18 6 25.3 
19 8 21.6 
13 I (1) 
15 7. 17.4 
4 8 39 .8 
2 3 (1) 
14 4 14.5 
3 &9 25.9 


1/ No production from mobile-loading wits. 
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6. Production curves. - Production data for the 2 types of mining at the 20 
mines studied are shown graphically for comparative purposes by plotting tons of raw 
coal per man per shift in the unit crew against mining thicknesses. (See fig. 1.) 
Group-weighted average points were calculated and plotted for groups of mines having 
nearly the same mining thickness. The curves shown were based on these points. The 
curve for continuous mining tends to flatten off at 102 inches. However, this trend 
is not conclusive because: (1) Only one mine in this bed-thickness category was 
included in the study, and (2) continuous-mining machines mining greater bed thick- 
nesses were not available for this study. Probably the same gradual upward trend of 
the production curve would be maintained in mining bed thicknesses greater than 102 
inches if continuous-mining machines were developed to mine greater bed thicknesses. 
In opening a new mine or in converting an old mining system to continuous mining, it 
is possible froma the curves shown to approximate the tons of raw coal per man shift 
in unit crews that could be produced for different bed thicknesses. 


For the mines described in this report, the studies show that continuous mining 
is the most productive method of underground mining whether pillars are or are not 
extracted. Cleaning and sizing of the product does not seem to pose any difficult 
problems for most preparation plants. In fact, in two of the mines studied using 
continuous-mining and mobile-loading equipment, the reject from continuous mining 
was 4 and 8 percent and from mobile loading, 10 and 20 percent. 


It can be expected that in the next decade, continuous mining will largely sup- 
plant the conventional systems of mining now in use. New types of continuous-mining 
machines, in addition to improved models of the present-type machines, development 
of continuous systems of coal transportation, roof-control methods that will not 
interfere with continuous operation, and new mining systems, will be introduced and 
result in safer and better working conditions and greater productivity per man en- 
ployed. 


METHOD OF PROCEDURE 


The purpose of the study was to determine and report on how continuous-mining 
equipment is used in mining bituminous coal, the plans of mining devised for use of 
such equipment, and how the results attained compare with conventional-mining 
methods where both methods are in use at the same time. 


After permission was granted by a coal company, Bureau engineers entered the 
mine, observed the plan of mining, and studied all phases of the operation for sev- 
eral days. Sketches were made of the mining plan to show the method of mining with 
the continuous-mining machine, The thickness of the coal, thickness and location of 
partings, thickness of that part of the bed mined, and thickness and stratification 
of the overburden were determined. 


The duties of all full-time crew members were observed as well as the duties of 
workmen who spent only part of the shift with the unit. Time studies were not made 
during the underground observations, as the time allotted at each mine was insuffi- 
cient to obtain representative data. Pertinent data relative to production, class- 
ification of employees, and all delays covering operating periods of not less than a 
full month, were taken from company records. 


At the conclusion of the study at each mine, a report was prepared and submitted 
to the mine operator for comments and approval for publication. 
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THICKNESS OF BED MINED, INCHES 


- Comparison of performance of continuous mining and mobile loading at 20 bituminous-coal mines. 


Figure |. 


TYPES OF CONTINUOUS-MINING MACHINES STUDIED 


Three general types of continuous-mining machines are included in the study and 
will be referred to as types A, B, and C in this report. 


Type A 


Type A machine applies a ripping action to the coal face with cutting bits set 
in chains or sprockets moving at high speed. No distinction is made as to whether 
the cutting head moves upward or downward or transversely at an angle on the coal 
face during mining. 


Type B 


Type B continuous-mining machine applies a slow-speed boring action to the coal 
face through a series of rotating arms in which the cutting bits are held. 


Type C 


Type C continuous-mining machine applies a slow-speed boring action also, but 
this action is applied by two rotating arms equipped with cutting bits. This type 
uses cutting chains for trimming unmined coal in the top and bottom of the working 
face, 


MINES STUDIED 


Twenty reports on continuous mining were made for mines in Alabama, Illinois, 
Kentucky, Ohio, Pennsylvania, and West Virginia. 


Each mine is referred to by a number and pertinent data are given. Included 
are illustrations showing: (1) Section of coal bed and overburden; (2) map showing 
the general method of mining; and (3) method of entry development with continuous- 
mining equipment and/or room or pillar mining with continuous-mining equipment. 


A detailed description is given of the continuous-mining operation, including 
the components of a continuous-mining unit. A unit is a group of men, one contin- 
uous-mining machine, and the auxiliary equipment operated by that group to mine, 
load, and transport the coal to the mainline haulage. Personnel of the unit crew 
are listed according to the job classification at the mine. If a member of the unit 
crew performs work daily for two or more units, that crew member is listed fraction- 
ally (1/2, 1/3, or 1/6) for each of the units served. 


The total number of employees actually working on an average workday are class- 
ified according to those in continuous-mining units or conventional-mining units, 
supervisory and inspection personnel, other underground employees, and surface em- 
ployees. There are more names on each mine payroll than are shown as "Total 
employees" in these tabulations because of absenteeism for various reasons. In the 
tabulation "Classification of Employees," the supervisory and inspection employees 
are in addition to the foremen listed as crew members. "Other underground employees” 
are mainline transportation men, general underground maintenance men, and other 
underground workers who are not crew members of either continuous-mining or conven- 
tional-mining units. 
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A summary of performance of the continuous-mining units at each mine is given. 
A summary of performance of conventional units and a comparison with continuous-min- 
ing units also is given for each mine having both type of units. To get the total 
number of employees chargeable to each method of mining (in addition to the men on 
the unit crews), supervisory, other underground, and surface employees were prorated 
according to the tons of raw coal produced by each method of mining. This arbitrary 
method of distribution of other underground and surface employees may not reflect an 
accurate division in every case. Such factors as the extent of the mine workings, 
location in the mine of the continuous-mining units, amount of underground mainte- 
nance, type and size of surface plant at each mine, cost-accounting system used at 
each mine, and other factors could materially affect the accuracy of the prorated 
data. For these reasons, the production results per man shift of the unit crew is 
the basis for a more reliable comparison. All production data are based on tons of 
raw coal rather than clean coal because the raw coal actually is the total material 
handled by the units. 


DESCRIPTION OF MINING OPERATIONS 


Details of the study made at each mine follow: 


Mine 1 

LOCA CION 5: 6-5 o:erdiee s-ee an ae bates te OW Re Ae SO NCES SOs SSeS Alabama 
Coal bed and thickness (fig. 2)....cccccccccccesce einches America - 54 
Thickness of overburden (Pig. 2) cccscssccecccccseese reet 216 
Production per day, raw COAL... cece ever ec cecsesecee CONS 6,712 
POLO lL: SMPLOVECS 5:65 a teiw: S05ie Si eiere eee See wi Oe eae ee ee wwe Del 

Type A continuous-mining machines: 
Entry GEVELOpPMeNG ccs seine wa cS asteo eee a alee oe ete Sees 1 
ROOM MINING oes, o/5.ocwaieees oars ws ose wale were eee eee eGR 2 
Mobilesligad ine Unt GBs 26 bcc ews cd ste hiewieiaesrb-ew ae ercesrec/e%s 6 
Shit tS per Gay ..nuwWuwswet Sees e tina oases eked wees eos 2 
Syetem or mining (Pigs 3) dsssecoscrns eee cewoesetaseee sens Room-and-pillar, 
pillars not extracted 
Estimated recovery of coal in place...........«.e.percent 65 
Mainline Neulageics24 6st 6 dineG ee meee row Go eee ares anes Locomotive 


Mining Method 


One type A continuous-mining machine, operated two unit shifts per day, is used 
to develop a set of four main entries. (See fig. 4.) The solid line represents the 
coal face at the end of a complete cycle of operations and the broken line, the ad- 
vance of the coal face at the end of the next complete cycle of operation (cuts 1 to 
6). Entries and crosscuts developed by the continuous-mining machine are roof 
bolted on 4-foot centers (three bolts to a row), using 3/4-inch diameter expansion- 
shell-type bolts, 30 and 40 inches long. Each bolt is set against a 6- by 6- by 
3/8-inch steel plate. Track entry B is top brushed to 6 feet above the rail and re- 
bolted. The continuous-mining machine discharges the coal onto the floor. A 
mobile-loading machine loads the coal into a 3-1/2-ton-capacity shuttle car, which 
is used as a surge car. The coal is transported in the shuttle car to the unloading 
station and dumped into an elevating conveyor, which conveys the coal to a standard 
chain conveyor from where it is delivered to 5.6-ton-capacity, steel, bottom-dump 
mine cars, 
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Figure 2. - Section of coal bed and overburden at mine |. 
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Figure 3. - Mining method at mine 1. 
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Figure 4, - Main-entry development at mine |. 
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Five type A continuous-mining machines, operated 10 unit shifts per day, are 
used to develop rooms from both sides of a panel. Usually, the rooms on one side of 
the panel entries are worked on advance and those on the other side, on retreat. 

The middle entry is equipped with a 30-inch belt, which transports the coal to the 
main haulage entry and discharges into steel mine cars. The plan for developing 
rooms is shown in figure 5. Rooms A and B are driven by making cuts 1 to 5, inclu- 
sive. Succeeding rooms are driven by repeating the sequence of cuts 6 to 17. Wood 
crossbars, 14 feet long by 8 inches wide by 3 inches thick, set on steel screw jacks 
are used to support the roof. The crossbars are set on 4-foot centers as the con- 
tinuous-mining machine advances and are recovered (along with the steel screw jacks) 
when the room is completed. The continuous-mining machine discharges the coal to 
the floor from where it is loaded by a mobile-loading machine to a 3-1/2-ton-capac- 
ity shuttle car, used as a surge car, These operations permit the continuous-mining 
machine to be operated with a minimum of delay for alignment with or waiting on 
shuttle cars. The coal is transported from the surge car by a 3-1/2-ton shuttle car 
to the 30-inch panel belt and discharged. The average advance of the continuous- 
mining machine in entries and rooms is 135 feet per shift. 


In room development, a continuous-mining wit comprises 8 men, 1 continuous- 
mining machine, 1 mobile-loading machine, 2 shuttle cars, and one 26- or 30-inch 
panel belt. In entry development, a continuous-mining unit comprises 8 men, 1 con- 
tinuous-mining machine, 1 mobile-loading machine, 2 shuttle cars, 1 elevating con- 
veyor, and 1 standard chain conveyor. 


A continuous-mining crew consists of 8 men as follows: 


SECTION TOLCMAM og 5.6 ses ose Sib) a i 6 WN Ss wee 6 we gp ee 
Continuous-mining-machine operator... ccccccccresvecsece 
Continuous-mining-machine helper... cccececvvssseveses 
Loading-machine operator... ..ccccsccsesccccssvcccssersae 
Shuttle-car OperatorB...ccccrssvccecvvsecesesevvsnsecs 
CA Gr LMC Y 6.6. 65a: dice: Siebs 0 0s ww eve eloww 96 980 -woe Kee OSLO ale 88 w 8 
Electrictan=mMecnanie io: sisc 6 sc0o66 06-0 0.6 054 60's 6 0k 0.0 8 bse eee 
LO Gh. Sach fas 69 Payee S6s tos0.na 60s wow TO a SW ew awe Aw le nan 8 


ee ee oe 


Travel time at this mine is 1 hour; no time lost for lunch (crew lunch period 
staggered); leaving 7 hours face time per shift. The average delay caused by mechan- 
ical failure is 39 minutes, 9.3 percent of face time. Other delays, as maneuvering 
the continuous-mining machine, timbering, power failure, bit change, greasing, and 
waiting for empty cars, amount to 1 hour 24 minutes, 20 percent of face time. Ac- 
tual productive time is 4 hours 57 minutes, 70.7 percent of face time. All mainte- 
nance, moving, and other work necessary to keep the continuous-mining machine oper- 
ating is done on the operating shift. On the third shift, which is nonoperating, 
moveups are made by the regular moveup crews, and heavy maintenance work is done by 
an electrician-mechanic and helper. 
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Figure 5. - Room mining at mine I. 
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Classification of Employees 


snirtL/ 

Classification ist ed 3a Total 

Type A continuous-mining units: 
SECU 10n. TOremen .6.<. bss his 6 baw ierww WE eee Awe wwe ler 6 6 - 12 
Continuous-mining-machine operatorsS...c.cccccccces 6 6 - 12 
Continuous-mining-machine helperB..ccccccccccccces 6 6 - 12 
Loading-machine operators...ccccccccescccccccccecse 6 6 - 12 
Shuttle=car Operators sidiie0ces eee ns in Goeuee een es 12 12 - ek 
Car Simmer Bishi .cn 54.0 05 ew wen eee se saree Meee 6 6 ~ 12 
Blectrician-mechani Cs .cs6s:s0.00-b0ew sees etieec ew owes 6 6 - 12 
Total employees, continuous-mining units....... 48 48 - 96 
Total employees, mobile-loading units.......... 60 60 - 120 
Supervisory and inspection... ..ccccccccceccccecveccce 13 11 6 30 


Other underground employees. ..ccccvccvcvcvcccsccscces 
Total underground employees... ccccccccecscscses 
Total surface emplOyeeB..ccccccccesecccsvescece 


Total surface and underground employees...... 279 191 51 py-at 


1/ lst shift - 7:00 a.m. to 3:00 p.m. 
ead shift - 3:00 p.m. to 11:00 p.m. 


3d shift -11:00 p.m. to 7:00 a.m. 


, 
}- 
—~) 
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Summary 
Continuous Conventional 
mining mining 
Percent of mine production..ccccccccccvvcccacccevercecs 66 34 
Houre per Bhis Gyo c4 basa tee oe. b eideas Se eae bee ees eens 8 8 
Unit shitts: per Gay. vce swe is oe b6 oe 6es ss Cees Os 0 Owe eee 12 12 
Average yield of clean coal..cccccccccccesevee percent 73 73 
Average advance of continuous-mining machine per 
BIVLLG sew cteis a0 die Cee K WGA WOW SASS Obs 64.4058 vee eel CCU 135 - 
Employees: 
En iG: Crewe: 44.4.520054esbeeevauw esse saueueeoeae 96 120 
Supervisory and other underground... ..cccccccccece lhe 73 
SUITACE occ c ccc ccc enn ne esc eeesnsesereceesceseenes E>) Boe! 
Total. Chareed C6 iccsiwss soos vs oS sae desea sees 297 22k 
Average daily production, raw coal......esceoeces tons 4,430 2,282 
Average production, raw coal per unit per shift.. tons 369.2 190.2 
Average production, raw coal per man per shift on 
LU Cid oases esis aoe 0S aed Ow a OY Greece een earee ee VONS 46.1 19.0 
Average production, raw coal per underground man 
BHILG 6.ic.ccawee Seo eUeeeee ewe 16d wa aoe Poe eee ee! CONS 18.6 11.8 
Average production, raw coal per payroll man shift 
sia eae Gee leeiais Wie ese HOSA US SO ONESIES Cee oe Meow eee ous CONE 14.9 10.2 
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Mine 2 

TOC GG Oia Sa uso lns boob 026 Ww: 6 8 Bsa aww ease a ite 9 HS are ions tae RtGce Scere ew Kee Illinois 

Coal bed and ‘thickness (fig. 6) siciacesesies eeeesaneescse Inches No. 6 - 108 

(84 inches mined) 

Thickness of overburden (Pig. 6) ..ccccccccccccccccccccccsee feet 800 

Production. per «dey. raw COG] si eidiss a 6 e.06 Seles we 44 06% Cb-2es se GONE Tse 

TOGE 1. EMPLOYS SS e566 ae ob: or5s wie eA a lbw oe 6 be Sb tiie 25 54.5 be See eee 328 

Type A continuous-mining machines: 

EnCry pillar OXUraCtlon ss css cb.0 sw hw ine ees ieee eae Oe Awwweewes's 3 
Type C continuous-mining machines: 

BHCYrY. GEVGLODMONG <6 e646: 6-15-50 wiwie Wie Gwar e eos Saws WS weld eee Se sicaes , 

OGM A101 5.066.506 ace) lew obo SA Oe Swe Ose OL SSE rOT ee Dew e 4 

2 


SLE GS: SDSL OB Ys ace wie wes. Wi areas Ge ew eb ioe. he (bosses Ors Oe we ee Se OS OE eS 
Syotem-or Mining Cries 7) cw suebave Semis s Asoo a eee ee owe aerate ow ales Room-and-pillar, 

pillars extracted 
Estimated recovery (mined portion......ceccscvcccceseeee percent 90 


Mainline DIB UULG SC a6 eal ai assure esata. ww Ge es Se WS we WSO A ee Ne ewe ea 4.8- to 60- to 
40-inch belt 


Mining Method 


Three type A continuous-mining machines, operated six unit shifts per day, are 
used to extract panel-entry pillars, as shown in figure 8 at A. The east panel 
pillar is split through the middle, and 3 cuts, each 13 feet wide, are made. (See 
cuts 1 to 4.) The west panel pillar then is split (cut 5), and cuts 6, 7, and 8, 
each 13 feet wide, are made. The continuous-mining machine then is retracted and 
cut 9 is made. Cuts 10, 1l, and 12 then are made to complete the extraction of the 
south half of the panel pillars. Cuts 13 to 22, inclusive, are made to extract the 
north half of the pillars. This cycle of operations is repeated in extracting all 
panel-entry pillars. The average advance of the type A continuous-mining machine is 
100 feet per shift. The small stumps of coal that are left crush without causing 
any overriding on the pillars. 


Nine type C continuous-mining machines, operated 18 unit shifts per day, are 
used to develop panel entries and rooms and to extract room pillars. At the time of 
this study, 5 type C continuous-mining machines were developing entries, and 4 type 
C continuous-mining machines were developing rooms and extracting pillars. 


The plan for developing panel entries is shown in figure 9. The solid lines in 
entries 1, 2, and 3 represent the advance of the face at the end of a complete cycle 
of operations. The broken lines represent the advance of the face at the end of the 
succeeding cycle of operations (cuts 1 to 6). The average advance of the type C 
continuous-mining machines is 125 feet per shift. Entries are roof bolted on 3-foot 
centers in alternate rows of 1 bolt in the center of the entry in the first row, and 
the next row with 2 bolts set 2-1/2 feet either side of the center. Roof bolts are 
3/4-inch diameter, 5 feet long (expansion-shell type), set against 6- by 6- by 3/8- 
inch steel plates. The oval shape of the entry mined by the type C continuous-min- 
ing machine tends to leave stronger roof requiring a minimum of roof support. 


The plan for room mining and pillar extraction with the type C continuous-min- 
ing machine is shown at B in figure 8. Pairs of rooms are developed with a solid 
pillar left between each pair. Pillars are split through the center and then ex- 
tracted by succeeding cuts. (See cuts 1 to 6.) Breaker posts, when required, are 
set on 3-foot centers to induce roof fracture and caving. 
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Figure 6. - Section of coal bed and overburden at mine 2. 
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Figure 8. - Pillar extraction at mine 2. 
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Figure 9, - Panel-entry development at mine 2. 
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A continuous-mining unit of either type comprises 6-1/2 men, 1 continuous -min- 
ing machine, 2 shuttle cars, and one 36-inch belt. Coal is loaded from the contin- 
uous-mining machine into 7-ton shuttle cars, each equipped with an elevating con- 
veyor, and transported to the end of the belt, where it is discharged onto the belt. 
Panel belts are extended in entry development or retracted in pillar extraction in 
144-foot lengths to keep the shuttle-car round trip less than 500 feet. 


A continuous-mining crew consists of 6-1/2 men as follows: 


Section POreman.....ccccccevcccccsccccccs 1/3 
Continuous-mining-machine operators...... 2 
Shuttle-car OperAtors.crcessecesesvccssss yas 
DAMP EG YMSN 356-6 %-o ic 646 oes ie Oe Gee eee 1 
Repairman (mechanic) ....ceccccccccccceces 1/2 


BG PGMA aig Sieictone 1c ene ik hcg se eravave eas eer Se ees 2/3 


TOAD acacia bce piace aate ee 0 Wee abl ae a ea oe a we eee ne 6-1/2 


Travel time at this mine is 1 hour; lunch time, 30 minutes; leaving 6 hours 30 
minutes face time per shift. The average delay caused by mechanical failure and bit 
changes is 1 hour, 15.4 percent of face time. Other delays, retracting the contin- 
uous-mining machine, shuttle-car delays, and power failure, amount to 2 hours 30 
minutes, 38.5 percent of face time. Actual productive time is 3 hours, 46.1 percent 
of face time. All maintenance, moving, and other work necessary to keep the contin- 
uous-mining machines operating are done on the third shift by a repair crew. 


Classification of Employees 


Shittl/ 
Classification ist ed = 30 Total 
Type A continuous-mining units: 
PECUION POremen 6.46 4 iis-e a ise eS Nwene ed eae eRe oe es 1 1 - 2 
Continuous-mining-machine operatorS...ccccccsccccess 6 6 - 12 
SNUULtLe=Car \Operat OFS.) y.c:4s-scsne-sienseiw saree awn eevee ened 6 6 - 12 
ASTM SMS To ig gh 85 oa Se ibngvoGicacse vaste: oie ow 9: idov Gv wwe bs Oe wei Jo oases area eee 3 3 = 6 
Repairmen (mechanics) ...cccscsecoscvcccsecsccccoecee 1 2 - 3 
Be MGMT. 3.5. 4:41a nies c055-w 1s ales haa ae wee ew eareaiaseees 2 2 - 4 
Total employees, type A continuous-mining units... 19 20 - 39 
Type C continuous-mining units: 

BOCt Lom LOremeiy 4 «scence jana weeeeegan sean sew wins 3 3 - 6 
Continuous-mining-machine operatorS...cccccccceccess 18 18 - 36 
Shuttle=car Operators ss 6:40:66 -ssie ses we baw Se we ere a es 18 18 - 36 
PATS PMO org uy giro co-w: die ass ds eetara Sasa ew ee EA ON Se eens 9 9 = 18 
Répairmen (mechanics ):ics0.esccwe awe edge ode000 oda sous 5 4 - 9 
Be LGM Mas o4sirars Gio ween worare skies Sie oreo oie ww eee ee ewe Sea 6 6 - 12 
Total employees, type C continuous-mining wnits... 59 58 - 117 
Total employees, continuous-mining units.....c.seee. 78 78 ~ 156 
Supervisory and Anspection..cccccccccccccccccccccccecs 10 7 8 a5 
Other underground employees. .ccccccccccccccscccccceces 26 11 ge 89 
Total underground employees. .c.r.ccsccccccsecssccces 11 9 @) 270 
rOval Surt ace Emp lOyees ess cece sags 6 OE Ok om oS ee es 80 31 fi 118 
Total surface and underground employees......... 19 127 7 388 

1 lst shift - 7:00 a.m. to 3:00 p.m. 

ed shift - 3:00 p.m. to 11:00 p.m. 


3d shift - 11:00 a.m. to 7:00 p.m. 
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Summary 


Continuous mining 


Type A Type © 
Percent of mine: product LOM oo scse<.éueebo0 ws sued bss Wie ew © Klee 8 Sere 25 res) 
HOURS: “Per: SHIT Gass sce weenie sve ssw wi wiel a alwis Wee se Mere ea ees 8 8 
Unit: Shifts per Gay .a.cas vie soos suwwaue wekee enue eeees ses 6 18 
Average yield of clean COAl...cccccccecesvesveveee percent 93 93 
Average advance of continuous-mining machine per shift 
rerre eee eT Cee Te ee Te eT ee ee ee ee ee re eo 100 125 
Employees: 
Dan UT G:C BROWS e579 2gs6. 5's 1a be gb 00s Wee. BS eae la a eee wwe wl eeee ee 39 il? 
Supervisory and other underground......ccccccccsececes 28 86 
DULESCE i540 505 ekeWoAGa Ga Sw ied bees wer oaeesweaweeewed 30 _88 
TOtal. CHATCEd CO ouins-ce viss.b we Sa ois oe awh Oe hee VO SOE OT 291 
Average daily production, raw Coa@l...ccccccccceceseseetODS 1,882 5 645 
Average production, raw coal per unit per shift.......tons 313.6 313.6 
Average production, raw coal per man per shift on unit 
gigraesastereisei ar eee’ ans ele. ayes Ow eae Wuereeaen tale sue eee twee LOS 48 .3 48.3 
Average production, raw coal per underground man shift 
TCT ee oe eT CT CR Te ee Coe eee eee ee eet 27 9 27 9 
Average production, raw coal per payroll man shift....tons 19 4 19.4 
Mine 3 
OCS G LO css s ered. 5: ena ce Sele are we ore ce) Ow aa Wee ole Sa ae Weare Sie-eretes Illinois 
Coal bed and thickness (fig. 10)........0eeee-0+0e0 inches No. 6 - 102 
Thickness of overburden (fig. 10)....cececccesccececs feet 274 
Production per day, raw COAl....ccccccccccccccccccess ebONS 5,060 
Total “EMplLOovyees © é a/c swda.ciecws d saws owes ens Baca Se eee eww aes 382 
Type A continuous-mining machine: 
Entry Geved opment 6555-5. da:eravereive.'e:-e aes os alana: ei eta touenesewtee lee 6 owe eieee Be 
Mobi de> loading “inl ta 2s:ccccniiuranne Gatadseuedieaceussaueeed 6 


Shit Cs “per Gay voidc ke eee alse sie Raw a ele sews ae Mes eolew awa wees 2 
System-of mining (Pigs 11) c.i.ccucucarwciewdeealekecwe so eaew ons Room and pillar, 

pillars not extracted 
Estimated recovery of coal in place.........+.e..- percent 45 
Madnl ine. AWA ge’ .ctise-4ieaaie ware. cis ewe eee s4a wu ee Cw weaat Locomotive 


Mining Method 


One type A continuous-mining machine, operated two unit shifts per day, is used 
to develop a set of four main entries. (See fig. 12.) The solid line represents 
the coal face at the end of a complete cycle of operations and the broken line, the 
advance of the coal face at the end of the next complete cycle of operations (cuts 
1 to 8). Every third crosscut between each pair of entries is connected by a cross- 
cut through the pillar between the pairs of entries (cut 7, fig. 12). The average 
advance of the continuous-mining machine in entries and crosscuts is 65 feet per 
shift. Entries are roof bolted along the centerline with 2- by 8-inch by 4-foot 
long woodboards set on 4-foot centers and bolted to the roof with two 3/K-inch-diam- 
eter, wedge-type bolts, 5 feet long, set against 6- by 6- by 3/8-inch steel plates. 
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Figure 10. - Section of coal bed and overburden at mine 3. 
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Figure 12. - Main-entry development at mine 3. 
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A continuous-mining unit comprises 6 men, 1 continuous-mining machine, and 2 
cable-reel shuttle cars. One shuttle car is used behind the continuous-mining 
machine as a surge car, and the other shuttle car transports the coal to the un- 
loading station. The shuttle car is equipped with an elevating conveyor, which dis- 
charges the coal into 10-ton-capacity, steel mine cars, 


A continuous-mining crew consists of 6 men as follows: 


POCGLON: TOreCMaN ss:k 6:6 bc SA ew 6 oho oS ESOS ORES 
Continuous-mining-machine operator...cccccccsece 
Continuous-mining-machine helper....ceccscccece 
DNULLLE=CAY ODETatOr s <i.ssace se obieu ee oa Woe Smee 
Timberman (general laborer) ....cccccveccceseses 
BLECUrIC La meme Ca 1 Cy: 66-6: & oi6-er eis re. Swe wre ew ances 


an 


AGG Leela 5155s Geek 6 6 bate ee Baca i BR OOS 


Travel time at this mine is 1 hour 15 minutes; lunch time, 30 minutes, leaving 

6 hours 15 minutes face time per shift. The average delay caused by mechanical 
failure is 43 minutes, 11.5 percent of face time. Other delays,such as maneuvering 
the continuous-mining machines, power failure, bit change, greasing, and waiting on 
empty cars amount to l hour 15 minutes, cO percent of face time. Actual productive 
time is 4 hours 17 minutes, 68.5 percent of face time. All maintenance, moving, and 
other work to keep the continuous-mining machine operating is done on shift and be- 
tween shifts by a mechanic. 


Classification of Employees a 
Shift 
Classification ist ed 3d Total 
Type A continuous-mining unit: 

SECC (TOF eMen wiososes ee ote e eee See beeen eae Sees 1 1 - 2 
Cont inuous-mining-machine operators. .ccccccccccccevces 1 1 - 2 
Continuous-mining-machine helperS.....cecccecescvcces 1 1 - C 
ShuttlLe=car OpGYVatorss ss swetincecewee sesso eee es ee cee 1 1 - 2 
Timbermen (general laborers) ..cccccesccccscvscesesece 1 1 - 2 
Electrician =Mechanics:..0.. uss 000s euwewwewow Sees ge ewes 1 1 = 


| 


Total employees, continuous-mining unit.......cceee 
Total employees, mobile-loading unitsS...cccccrseces 
pupervisory and. Inspect ln cc ss ss.0ic so des 64 w aS 0 viele we eewee 


2 
le 
173 
Other underground employees... cccceccccccseccccescsever 9 2 
Total underground employees.....cccccccccescccsecese L 11 10 266 
Total surface employeeS....ccccccccecccesecsceceses [2 36 8 116 
Total surface and underground employees.......... 21 150 18 382 

1 lst shift - 7:00 a.m. to 3:00 p.m. 


ed shift - 5:30 p.m. to 1:30 a.m. 
3d shift - 11:30 p.m. to 7:30 a.m. 
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Summary 


Percent. Of Mine Productlons 1:4 iss0s 40s ee we bw ww ESAS 
| fe] bay = fie ©, —b ues -) ob bs hy ca ee eer ee eae Re een ee 
Unit: 6HIT CS “Der Gay 5 secpc-esiers a-o50 1 wb wi WW are Bie wea S @ % eet8 wae 
Average yield of clean coal....ccccecccvevveese percent 
Average advance of continuous-mining machine per 
SHIT G 5: 556.8 Oe wisi Woe We CES Ce Oe Wwe eee eae Cee 
Employees: 
Tita AT Gs (CROWS a. 016:< wicarie.eeieicot wie wi ereceie e wisie ers Whekewe Sree oS ew < 
Supervisory and other underground. ..ccrcccccescvecs 
S[vogi@- (el eee eee a ea ee ee ee eee ee re a ere ae er eee ee 
TOte Ll. Charged, CO ses o.5ib So ee ade o os wiee Sere ewe ee a ee 
Average daily production, raw co@l....sccececveeeeeetONS 
Average production, raw coal per unit per shift...tons 
Average production, raw coal per man per shift on 
UTD Lesa ce ib ees in 00ers 00 Ole ew eta Ore we ete ele GS See wee COS 
Average production, raw coal per underground man 
STILL Gey oie ees: wi erailat b AACS RA aal ww allele O-0 SW eee WW eee Swe e CONE 
Average production, raw coal per payroll man 
SLT GG aca eter gsc sore aoe ecw Ger we enelaew a Orewa AS See wee aes DONS 


Mine 4 


TOC BG 1 ON areca acces ee eee aa as ee Raa a aS be a ee 
Coal bed and thickness (fig. 13).....cceeeeeeeeeinches 


Thickness of overburden (fig. 13)... .cccccscccceve ef eet 
Production per day, raw CO@l..cccccccccevceseeeeeetONS 
Total *CMpPlLOVeCS <4catia ws sinew a Sw SNE Wa ww eal eee eRe wow 
Type A continuous-mining machines: 

ENGry GeEVeLOPMCNG s16:5 6% cis os 0s Ge 0h Ww WS Siew oe 6 18S 
Mobile=LOagdine ‘UnLeS s4ois:5 4 eck. sree 00s wee Sw 6 OO wee eres oes 
Dit CS POT CO Y vist vee bo Gs 6-06 0.006 es wae So oes ewe ean ee 
System of Mining (fig. 14) <i ivviviwesectanceaescacages 


Estimated recovery of coal in place............percent 
Mainline PIOULTA SC is: o:o55 Bios 6 sl oho Bw wieirere eibve oe Oe ws OS e oleae 


Mining method 
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mining mining 
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Illinois 
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(84 inches mined) 

L6y 

9 ,800 

700 

Pd 
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pillars not extracted 
50 

Locomotive 


Two type A continuous-mining machines, operated two unit shifts per day, are 
used to develop main and cross main entries. (See fig. 15.) The solid lines in 
entries A, B, C, and D represent the coal faces at the end of a complete cycle of 
operations; the broken line, the advance of the coal face at the end of the next 
complete cycle of operations. (Cuts 1 to 17.) Entries and crosscuts are driven 14 
feet wide by the continuous-mining machine, which cuts 7 feet either side of center, 
The average advance of the continuous-mining machine in entries and crosscuts is 60 
feet per shift. Entries are roof bolted on 3-foot centers with 3/4-inch-diameter 
bolts (expansion-shell type) 5 feet long, set against 6- by 6- by 3/8-inch steel 
plates. Roof bolting is done on the first, second, and third shifts. 
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Figure 13. - Section of coal bed and overburden at mine 4. 
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Figure 14. - Mining method at mine 4. 
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Figure |5, - Main-entry development at mine 4. 
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A continuous-mining unit comprises 4-1/2 men, 1 continuous-mining machine, and 
2 cable-reel shuttle cars. One shuttle car is used behind the continuous-mining 
machine as a surge car, and the other shuttle car transports the coal to the unload- 
ing station. The shuttle car is equipped with an elevating conveyor, which dis- 
charges the coal into 7-ton-capacity steel mine cars. 


A continuous-mining crew consists of 4-1/2 men as follows: 


Section PoreMans.224 sssaasnssed bones delwadeaweeneves 1/4 
Continuous-mining-machine operator..ccccccccccccsces 
Continuous-mining-machine helper...ccccccccccccsces 
phuctle=car Operator vs.os.6 66s 0 6 wic co's ee we Meee 6646 were 
MOULOIMAN 6 5-6 a6 4 <a esordierew eee a aw One eS ewiaie OG ele WS eke Sree 
Blectriclan-mechani Cs ova-ccewcs see eke ee aw eee es 1/4 


OG GL ee aia r0 so oa elsw Ase Ww Wal ta Leite tale GORE a LO aS eee -1/2 


bb pb 


Travel time at this mine is 40 minutes; lunch time, 30 minutes; leaving 6 hours 
50 minutes face time per shift. The average delay caused by mechanical failure is l 
hour 30 minutes, 22 percent of face time. Other delays, such as maneuvering the 
continuous-mining machine, power failure, bit change, greasing, and waiting on empty 
cars amount to 30 minutes, 7.3 percent of face time. Actual productive time is 4 
hours 50 minutes, 70.7 percent of face time. All maintenance, moving, and other work 
necessary to keep the continuous-mining machine operating is done on shift, when re- 
quired, and on the second shift by the maintenance unit. 


Classification of Employees 


shirtl/ 
Classification ist ed 3d Total 
Type A continuous-mining units: 
Section fOremens ¢cidoscwauesekemiueGaeseusey eeeeeees 1/2 - - 1/2 
Cont inuous-mining-machine operatorS...ccccccccccces 2 - - 
Continuous-mining-machine helperS...cccccccccsceces 2 - - 2 
SnUCELE=<CAY ‘OPCTACOLS .0.6-4:6 0604 6000 eh aw ee WSS R ewes 2 - - 2 
MOUOPMEN 5 ss.ds <5 0 We.o wwe Wsieele G6 ele. N oe ees obese eA 2 - - 2 
Electric tan-mechan 16 aise aters25.6 4cere-a1ecb6-aieiw Wl a4 oe ww eee 1/2 - = Lie 
Total employees, continuous-mining unitS.....eeee. 9 - - 9 
Total employees, mobile-loading units... ...cecece 116 116 - 232 
Supervisory and inspection. ..cccccccccccccccccesecces 20 20 2 he 
Other underground employees. cccccccsccececcvcccccccecs es 96 4O 232 
Total underground employeesS....ccccccccececcccces O41 232 2 epee, 
Total surface eMplOyees...ccrcccevssscceccssevecs 100 19 6 185 
Total surface and underground employees........ 341 311 8 700 
1/ lst shift - 7:00 a.m. to 3:00 p.m. 
ed shift - 5:00 p.m. to 1:00 a.m. 


3d shift - 10:00 p.m. to 6:00 a.m. 
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Summary 


Percent -Of mine product 1 Ons scswiieiee wie 5 66 Se ewie ass 
BOUTS PET BAIL 6 essa ere esas see Srelele wee wre ew ee wwe eee 
Unit <GHITCS PCr Gay cscs aie S eteses 6a ecats Saws eo wee we oe 
Average yield of clean coal... c.ccccccevevee percent 
Average advance of continuous-mining machine per 
SALLE a6 Gas eae aed Aw et ee wee se wee eG ee ewer ee 
Employees: 
TMU PG CrCWS! vec ws: ews ee aw we WS Gee ae Sue wes 
Supervisory and other underground.....cccccrves 
Sb a9 > (el eae ere ne eae eee eg a eae eee ea 
Total Charged. C6 os46:8h- 6s shee Goes Howe ewes 
Average daily production, raw coal.....eceeeeeetOns 
Average production, raw coal per unit per shift 
we cette Tee eee ee ee ee eT ee er ee res 
Average production, raw coal per man per shift on 
NATL G 2:0; 0: 5:<5,50 vaso Wwe er ates Wintel wer we We we etee ewe. 8 eres CONS 
Average production, raw coal per underground man 
STL LEU igs races Ace a es aess aise ones 6 aia ANS ere wa ere wes ree ae wecere eles UONE 
Average production, raw coal per payroll man shift 


a diay Saabs desta tele ia WOE are Re RW SS RON 


Mine 5 


TOC GE 1 OD as aes, ark cas Ba a coe a6 See ea we 
Coal bed and thickness (fig. 16)............+ inches 


Thickness of overburden (fig. 16)... ..ccccccccee feet 
Production per day, raw Ccoa@l...csccccccecvceeees etONS 
TOUS OMDLOV CCS ic cciig 4 aw, Se arab oars Ace area ose tarred owe eee 
Type A continuous-mining machines: 

BNULY. Ge VELOPMCN G x igo: io. aise 5 6: greeb Stare ower eee ele ee Warereas 
Dili GS? PCr da y6.5-os » aes oie 0S sere e te baw WES Oe eae eae 
System or Minine (fie <1 7) sc.csis ooo eceacatore p atoeeanees 


Estimated recovery of coal in place,........percent 


Mining Method 


Continuous Conventional 
mining mining 

D7 94.3 
8 8 
2 arn 
90 90 
60 - 

9 232 

Ley, 2g 

a0 es: 
34 666 
556 9,244 
278 385 
61.8 39.8 
23.2 18.8 
16.1 13.9 

Kentucky 


Lower Elkhorn - 60 
(48 inches mined) 
250 

1,200 

&8 


4 

e 

Block, 

pillars extracted 
30-inch belt 


Four type A continuous-mining machines, operated eight unit shifts per day, are 
used to develop main and panel entries. The block system of mining is followed, and 
pillars are extracted. Main entries are driven in sets of 7 and 9 and panel entries 
in sets of 5. All entries are 16 feet wide on 60-foot centers. Crosscuts, 16 feet 


wide on 80-foot centers, are turned 60° to the entries. 


Sets of panel entries are 


driven on 600-foot centers to the outcrop. Rooms, 16 feet wide on 80-foot centers, 
are turned 60° to the entries. Room crosscuts are turned 60° to the rooms and are 
16 feet wide on 60-foot centers, The 64- by 44-foot pillars, which remain after 
development, are extracted on retreat by either the open-end or pocket-and-fender 
method. The section foreman chooses the method of extraction. 
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Figure 16. - Section of coal bed and overburden at mine 5. 
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Figure 17. - Mining method at mine 9. 
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A continuous-mining unit comprises 6-1/2 men, 1 continuous-mining machine, 1 
pneumatic roof drill, and 1 pneumatic wrench. In addition, 2 of the continuous-min- 
ing units each have 2 shuttle cars and 1 shaking conveyor to transport mined coal 
from the continuous-mining machine. The other 2 units each have twenty-two 18-foot 
portable conveyors to transport the coal. 


In the shuttle-car section, the continuous-mining machine loads directly into 
the shuttle cars, which discharge onto the shaking conveyor. (See fig. 18.) The 
shaking conveyor, which can be extended to about 200 feet, discharges onto a 30-inch 
belt conveyor in the middle entry. The belt is extended every 3 crosscuts, or 240 
feet of entry advance. In all entry development, the middle 3 entries are driven 
240 feet ahead; then the outer entries are driven the same distance. Cuts A-l to 
A-15 and B-l to B-7, figure 18, show the sequence of cuts of the two continuous-min- 
ing machines. In the portable conveyor section, the mining machine loads onto a 
portable conveyor line, which discharges onto the 30-inch belt conveyor. (See fig. 
19.) Twenty-two units, with an effective length of 17 feet per unit, allow the con- 
tinuous-mining machine an advance of 374 feet beyond the belt conveyor. The belt is 
extended every 240 feet of advance. 


With the exception of the breaker posts used in pillar extraction, all roof is 
supported by roof bolts. Three rows of 3/4-inch-diameter roof bolts (42 inches long 
in the center row and 36 inches long in the outer rows) are set against 6- by 6- by 
3/8-inch steel plates on 4-foot centers. The operator does not work under unbolted 
roof. When it is necessary to set additional roof bolts to protect the operator, 
the continuous-mining machine is trammed back from the face and stopped while the 
roof is bolted. An average of 2-1/2 hours per shift is required for roof bolting. 


A continuous-mining crew consists of 6-1/2 men as follows: 


SeCt lon Tt OFCMON. 3.54.6 se abies ess iererniw webs we ewes 
Continuous-mining-machine operator ..ccccccccccccce 
Shuttle-car operators or CoOnVeyor MEN... vecccvcece 
Timbermen (roof bolters) ..ccsccceccsvceccvceccoces 
HLeOCCYIC Lan=MECNENLC i: 6c diere 455i go.5 eae ee aes ewe OS wel ae 


ren 


1/2 

io. BEM gre re are weer ee ee we ere ee ree ee ere ee -1/2 

Travel time at this mine is 30 minutes. The 30-minute lunch time is alternated 
so production is not stopped; leaving a total of 7 hours 30 minutes face time per 
shift. The average delay is 2 hours 48 minutes per shift, 37 percent of face time. 
Of this delay time, 2 hours 30 minutes, 90 percent, is for roof bolting, and 18 min- 
utes, 10 percent, for all other delays. Actual productive time is 4 hours 42 min- 
utes, 63 percent of face time. Maintenance and repair are done on shift by a me- 
chanic and, if necessary, also on the third shift. 


Classification of Employees shirel/ 
Classification ist ed 3d Total 
Type A continuous-mining units: 

Sect lout oremens 63.0.5. wrnemienedacwaaet balan 4 4 - 8 
Continuous-mining-machine operatorS...sccscecesecse 4 4 - 8 
GhUttle=Car operators. cccs354 wesw esdus woe cadie<a 4 4 - 8 
CONVEYOR MON 52 ca S.oas'6 oe vba ad wel owe ems 4 rn - 8 
Timbermen (roof bolters) ..cscccccccccceccssccecees 8 8 - 16 
Bléctriciean=mechani Cs <4 ss6%.6.0 6k 66s aw ee we-oesreeS ee-a% 2 2 = 4 
Total employees, continuous-mining units.....ee. 26 26 - 52 


see footnote at end of tabulation on following page. 
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Figure 18, - Main-entry development at mine 5. 
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Figure 19. - Panel-entry development at mine 5. 
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Classification 


Supervisory and inspection..cccscccvevsscncccvcesecs 
Other underground emplOoyeeS..ccccccccccccceccccccser 
Total underground emMployeeS..cccccccccveccccecece 
Total surface eEMplOyYeeS..cccccccccveccecscccesccer 
Total surface and underground employees....... 


1/ ist shift - 7:00 a.m. to 3:00 p.m. 
2d shift - 4:00 p.m. to 12:00 p.m. 
3d shift - 11:00 p.m. to 7:00 a.m. 


Summary 


Percent of mine production... wccccscvccesscccesesseses 
HOUYS “DET -GHIL Gs sc iia teas ie 6s CS SOTO We eee SOR erewes 
Unit shifts per Gay ecicsic sec sce st we 6560.0 @ te bees Oe de~ oe 
Average yield of clean coal...ccccccccceccceces percent 
Average advance of continuous-mining machine per shift 
i WiGnie bi Wwee ee eth Tae dees euase LEC 
Employees: 
In unit CrewWS.cccsccccccsccncvnnsnenssenvecesccessccs 
Supervisory and other underground....cccscccvescccves 
Shot: (see eer re ee rrr eee ee rer ee ee ee ee ee ee 
Total charged COcsccccccsccnnscccvescsesssesecssecs 
Average daily production, raw coal...eccoccevseeee tons 
Average production, raw coal per unit per shift....tons 
Average production, raw coal per man per shift on 
UM G2 e:wcaleeveaw 6 0 an 6 Wie Sie awa Whee ewer SS owen eee ee CONS 
Average production, raw coal per underground man 
SHAL t oven cet Sa celee 66-5 ood we Sawn ae iw ee eae seas LONE 
Average production, raw coal per payroll man shift.tons 


Mine 6 


Location. esvsoeses#e?s4 eeoaeevoeveeveeoeoeveeveeveeaesvpeenvneeneeeeeeeeeenteoeeeneese 8 8 
Coal bed and eiicknee (PIES 20) vce cca eubanaenetnenes 


Thickness: Of -OVETDULION 6 iieed odd dee e0 68 Ge eaec’ve set CEU 
Production per day, raw Codlewccccccescvcsesescess evOns 
Total employees .cccccccccccncvenccvccesevsceessesccvcees 
Type A continuous-mining machine; 

ROOM MATT iis 6 6 65w we oe a hwy w se sw Wi cw WW SS 0 Wie BS WR 
Mobide=Loadinge: Uni GS i666 6s Se O08 6 466s oS Se LA Oe Ses 
ovo Witte: My el<s aan ols gree ere are ar rere ee er ar are eras aera er ar ee eee ee eae 
System-of Mining (fie. (2) ) setuiswekeowewoeeeeesceeeewee 


Estimated recovery of coal in place.............percent 
Ma inline WU 1 ACC wos S66 iete-cee 8 eesee#9s#8e @eeeeseeseeeoeereenwveees ®@ 
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Figure 20. - Section of coal bed at mine 6, 
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Mining Method 


One type A continuous-mining machine, operated 2 unit shifts per day, is used 
to develop a set of 4 panel entries for a panel 960 feet long and 575 feet wide. 
(See fig. 21.) The entries are timbered with steel crossbars 10 feet long on 4-foot 
centers set on wood posts. Track with 40-pound rail is laid in the third inby entry 
as the entry advances. The same continuous-mining machine is used to develop rooms. 
Rooms are turned on 27-foot centers 60° from the panel entries. They are driven 16 
feet wide and 250 or 280 feet deep. Crosscuts between the rooms are driven 16 feet 
wide on 45-foot centers and turned 60° from the room. The two inby rooms off the 
return-air course are mined simultaneously until completed. Adjacent rooms are mined 
one at a time until all of the rooms in section 1 of the panel are completed. Then 
the rooms in section 2 are mined similarly. A 53-foot pillar is left between adja- 
cent sections. In mining with the continuous-mining machine 2 to 4 inches of top 
coal are left. Three- by 8-inch wood crossbars, 12 feet long and spaced on 4-foot 
centers, are set on posts to support the roof. These crossbars and posts are re- 
covered when a room is completed. 


A continuous-mining unit comprises 6-1/2 men, 1 continuous-mining machine, 1 
loading machine, and 1 shuttle car. Coal from the continuous-mining machine is 
deposited on the floor and loaded with the loading machine into the shuttle car. 
This permits the continuous-mining machine to be operated without transportation 
delays. 


The continuous-mining machine is crawler-mounted and moves along the center of 
the room cutting a 16-foot face. The average advance of the continuous-mining ma- 
chine is 45 feet per shift. 


Crossbars and posts are kept at least 3 feet in advance of the continuous-min- 
ing-machine operator. One shuttle car transports the coal from the mobile-loading 
machine behind the continuous-mining machine and discharges it into 5-1/2-ton-capac- 
ity, steel, drop-bottom mine cars at the unloading station. (See fig. 21.) The un- 
loading station consists of a wood ramp in a crosscut that has been top brushed and 
timbered. 


A continuous-mining crew consists of 6-1/2 men as follows: 


Section: TOReman’s oidsit iw oeceswieeweenteonk stews 1/2 
Continuous-mining machine operator. ..ccccrccccccece 
Loading-machine operator... cccccccvcvecvesecvevcece 
PNULCLE=Car -OPCTAUON inks 640.65 Swine 00a aKa OS SS 
PAM © PMG ¢ Ge cecoce exe: Wie: 05.06 Wawra erarech WA SG. 0ed Grew shew baw We 
Unloading-station operator... ccccccccccacsecsscvecces 
BLlecturicien=MeEChen LC os seine ceie we are evel eno ee we ate el eene 

TOE Lig ashe <a a cal cei ica rasta carey. ar @. See ve: Ava ose te ave wea eee we 6-1/2 


a oll aol oe oe 


Travel time at this mine is 1 hour 20 minutes; lunch time, 30 minutes; leaving 
6 hours 10 minutes face time per shift. The average delay caused by mechanical 
failure is 1 hour, 16.2 percent of face time. Other delays, such as maneuvering the 
continuous-mining machine, power failure, and timbering, amount to 5 minutes, 1.4 
percent of face time. Actual productive time is 5 hours 5 minutes, 82.4 percent of 
face time. All repairs, greasing, moving, and other necessary work to keep the con- 
tinuous-mining machine operating are done on the third shift by a mechanic and 
helper. 
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Classification of Employees 


Classification 


Type A continuous-mining unit: 
DECULON: LOTEMAM «75 5 ie:a exe vese's on alee 4: b.9: Se aneree-eie eleces 
Continuous-mining-machine operatorS....ccceccecs 
Loading-machine OperatorS..ccccccccccccccccsveces 
SpHhuttle=car OpeTavors 6 xieisw: 4:6 0.00 es. 00 60 Ce ee ee ere'e.s 
ALM © NSN yg 2ds voi o 2d arb co 6-0 lode weal eau ee ee we ree wi Suara Wee 
Unloading-station operatorsS..ccccccccccccceccccs 
Blectricilan-mecCnan ls stg creo oei4. 6 eaters ie evelbns ww eres es 
Total employees, continuous-mining unit....... 
Total employees, mobile-loading units......... 
Supervisory and inspection... .ccccccccccscsescceces 
Other underground employeeS...crccccvcccecessececs 
Total underground Employees... ccccccccccccoses 
Total surface employees... .cccccesecccccesecece 
Total surface and underground employees..... 


1/ dist shift - 7:15 a.m. to 3:15 p.m. 
ed shift - 3:30 p.m. to 11:30 p.m. 
3d shift - 11:00 p.m. to 7:00 a.m. 


Summary 


Percent of mine: Product lon sé-scss es dco se eakseww Gs 
Hours. Per GUL U  s:cisnais: 655 dee ieee 0 Oe bee eee ee ee ee ee 
Unit: Shifts per Cay «6-5 s60c66 «6664500 o. 65 6 oes oh wae 
Average yleld of clean coal........e.c0+e- percent 
Average advance of continuous-mining machine 
DOL™ SEIT bk. oka. 0d era-w ew 6 we areca 0 So ersie wes eee et CCU 
Employees: 
In UN1E CTEWB.ccccsscceccoccseneccsccccencacee 
Supervisory and other underground, ..ccccccvses 
DULLACE s4.5% swars ve peeeee een ee ae eee ee Genes 
TOCEL ‘CHATREd. CO i ¥. sews w iw 686 06 60060508 
Average daily production, raw coal.......+ee-.tond 
Average production, raw coal per unit per 
SHIP Cs 4:e:ee ew waren cie See ew Ga ae eae eweN Oeeewe we VOUS 
Average production, raw coal per man per 
SLC OM UM 1G 4. scois ib wie Wi 6a Oars eye 60's ee eee erslewes VOUS 
Average production, raw coal per underground 
MAM SALE G ois6.s6 we 404 0H 4s 8 OSS AST a eww eee CONE 
Average production, raw coal per payroll man 
BUI Ce ewes dS enw we Waa ee alee Dil Swede ee eee ewe eee ee ONS 
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snirtt/ 

lst ed 3d Total 
1/2 1/2 - 1 

1 1 - 2 
1 1 - 2 
1 it - 2 
1 1 - 2 
1 i - 2 
- - 2 2 
5-1/2 5-1/2 2 13 
68 35 12 115 
8 3 2 13 
8 6 47 
119-1/2 49-1/2 19 188 


22 10 3> 
W1-1/e2 59-1/2 22 223 


Continuous 
__mining _ 
17 
8 
2 
92 
45 
13 
11 
_6 
30 
399 .5 
199.7 
30 .7 
16.6 
13.3 
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mining 
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Mine 7 


Location.. Pennsylvania 
Coal bed and thickness (fig. 22) ..cccececcceeesceess inches Lower Kittanning - 50 
(42 inches mined) 


Thickness of overburden (fig. 22)... cccccccccvcccecsvece feet 500 
Production “per day. Taw Cod liss4 ovevk den seu eecsecew vas CONS 2,857 
TOua 1 CEMp LO VCOS s trs.5oie tim eed ace nai erat earners oe Gee Mae Se oa wa wears 314 
Type A continuous-mining machines: 

FROG TA og asa oy arses gs avsesw! acces fe vor nlda Bes ese ce tae meine cara Bip Se Bet ee 2 
Mobs le=16ad ine int 0S 6 iste stcen cce ees are Bra Sw eee OU Gig ae eislals 6 
Nit GS) “per Gays c.6 oie e dere ecard: © eras areeraie Sain ee ae wetelerare te wea ee 3 
System or “mining (fips .23) csc oe acne tela aaa water ne ieee Room and pillar, 

pillars not extracted 
Estimated recovery of coal in place...............2--percent De: 
Mar Line Mie Lae Cs. ectonecn, wide aha eee weeny Merde 6 Serene Sw Ola eee we Locomotive 


Mining Method 


Two type A continuous-mining machines, operated six unit shifts per day, are 
used to mine rooms. Rooms are mined on retreat after the panel entries are advanced 
1,850 feet and are turned at right angles to the outside panel entries. Rooms on 
one side of the panel are mined with a continuous-mining machine, and on the oppo- 
site side of the panel, rooms are mined with a mobile-loading machine. A 30-inch 
panel belt transports the coal to the main track entry and discharges into 10-ton 
mine cars. The plan for developing rooms is shown in figure 24. The solid line 
represents the completed mining in the rooms. The broken line represents the cycle 
of mining to complete a room and to mine crosscuts. (Cuts 1 to 6.) Rooms and 
crosscuts are driven 16 feet wide by the continuous-mining machine, which moves 
along the center of the place. The average advance of the continuous-mining machine 
is 51 feet per shift. Rooms are timbered on 4-foot centers with a line of wood posts 
set 3 or 4 feet from the inby rib. 


A continuous-mining unit comprises 6 men, 1 continuous-mining machine, 2 cable- 
reel shuttle cars, and 1 panel belt. One shuttle car is used behind the continuous- 
mining machine as a surge car; the other shuttle car transports the coal from the 
surge car to the unloading station. The shuttle car is equipped with an elevating 
conveyor, which discharges the coal onto the 30-inch panel belt. 


A continuous-mining crew consists of 6 men as follows: 


DECELON, f Orman. 6.0: sev we0ieite oe owiw 64 wo wre eeeneraere 1/2 
Continuous-mining-machine operator..cecccceces ae 
Cont inuous-mining-machine helper... .cccccccves 1 
Snuttle=Car Operators oe caisssdicda csiere-o des oases 2 
Car Crime Psst dacs gece oe haeib- es ee aun e ee eae was L/2 
Fléctriclan=m@chaiid C v0.60). e\e-as se sce 6 e8 So ewes 1 

f Blo | ct; Hl Py eae naa ae er ar ra ee er ee eee ene ere ra 6 


Travel time at this mine is 1 hour 40 minutes; lunch time, 30 minutes; leaving 
5 hours 50 minutes face time per shift. The average delay caused by mechanical 
failure is 50 minutes, 14.3 percent of face time. Other delays such as maneuvering 
the continuous-mining machine, power failure, bit changes, greasing, delivery of 
supplies, rock dusting, and waiting on empty cars amount to 1 hour 48 minutes, 30.9 
percent of face time. Actual productive time is 3 hours 12 minutes, 54.9 percent of 
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Figure 22, - Section of coal bed and overburden at mine 7. 
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Figure 23. - Mining method at mine 7. 
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All maintenance, moving, and other work necessary to keep the continuous- 


mining machine operating is done on shift and on the third shift, when required. 


Classification of Employees 


snirtl/ 
Classification ist ed 3a Total 
Type A continuous-mining units: 
NECLION: TOTCMEN «6x64 ecacaiceva ere we bee Os Co ae ew Brew ase 1 1 1 3 
Continuous-mining-machine operatorS...ccccccccccccvecs 2 2 2 6 
Continuous-mining-machine helperS...cccccccccceccccces 2 2 2 6 
SHULULO=CAr OpeCYaLorss.io.d ccky tei e Sie e ce wow een eoeess rn 4 4 12 
CAP OCrAMMers 6 .6io0 65616: 50646606 WOES OS WS Sew See See ae we 1 1 1 3 
Blectrictan=mechanies css dia ses wee Sees eee saeeeeee dae 2 2 2 6 
Total employees, continuous-mining units....c.ceveoee 12 le 12 36 
Total employees, mobile-loading units......c.cccceees 51 50 50 151 
Supervisory and inspection..ccccccsccccvcscscvececececes y) y) 2 15 
Other underground Employees... .ccccccccvccsscesevescscces 20 20 7 oe 
Total underground employees....cccccccecccccccccccees 8 7 261 
Total surface employees... cccccccccsvcccccescccccces 26 1413 ef 
Total surface and underground employeeS.....ccvees 11 101 99 31 
1/ lst shift - 6:00 a.m. to 2:00 p.m. 
2a shift - 12:30 p.m. to 8:30 p.m. 
3d shift - 9:00 p.m. to 5:00 a.m. 
Summary 
Continuous Conventional 
mining mining 
Percent of mine production.....ssccccscecvvessccveece 22 78 
HOUrS: Per Bh1t Cox ou ocecS sede bck eae eee ee ees 8 8 
Unit: SHITCE per ay 1ic4544.05cisien wens hues es<eukws 6 18 
Average yield of clean cod€l.....cecccesveveee percent 70 70 
Average advance of continuous-mining machine per 
BOAT Ge oi ii os res DAA we OS 564 ERS CO eweeeteet 51 - 
Employees: 
Ti Uni CC reWwais decks eave vont daneueeese ss awe 36 1d. 
Supervisory and other underground.....scscccececs 16 58 
SUPE ACE pi vcd awards Sednes oe nveeee oS aeeeios aes eanlees 12 Al 
Total. ‘Chaveed. C6s <0 ss ssveneiciwecweiew be ea wee eee 64 250 
Average daily production, raw coal....eseccevees etONS 628 .5 2,228.5 
Average production, raw coal per unit per shift. .tons 104.8 123.8 
Average production, raw coal per man per shift 
OM. WATE 60a wis sao signe oGure eo eae oarde ee ate sie CONS 1725 14.8 
Average production, raw coal per underground man 
BOIL Ue csinieteew ere 6e:erw Qrs alae WS 0.00 45s wale Ore hee e ee ee CONS 12.1 10.7 
Average production, raw coal per payroll man 
BAIL G oii loees acow @ee Ore MW waa at wae e es oe detekwees bLONS 9.8 8.9 
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Mine 8 
TOC EG LOW 45-556. is0/sa.b5 cee ie coseite a yee aw a 6 Shae Sa) a OG Aa oe We ES eS Pennsylvania 
Coal bed and thickness (Pig. 25) ...cccccccccccccccvece inches Upper Freeport - 42 
Thickness of overburden (fig. 25). .ccccccccccccccccvceee Feet 334 
Production per day, raw Coal... cccccccvcccccccvcccese LOS 1,800 
fhe yo gle 1119 071 Ko 11) = ema reno ae PP L157 
Type A continuous-mining machines: 

PROM De a soos :eeesaig su) @-cisa bao rw artes ota ete eau bee eG ee a eee 3 
MObitG=-1LOaGIng “UNI ¢ i: 6d0 ees ba Se UNS Oda ew ONS Ce ee ES | 1 
roi) oa i igo = ig ©] 8 cae © E = by’ Seen gee mo Pg ee ee 3 
System -of Inining (Pig. 26) occ o-as4-dretaie 40 biasavelwre ererew 40 eave Se Room-and-pillar, 

pillars not extracted 
Estimated recovery of coal in place.........eee+ee+ percent 63 
Mainline: HAULE SG. ose eauereraoroe are 68S Wo 005 6 ORR Oe DES 30-inch belt 


Mining Method 


Three type A continuous-mining machines, operated nine unit shifts per day, are 
used to develop rooms on both sides of a panel entry. The middle entry is equipped 
with a 30-inch belt, which transports the coal to the 30-inch main-entry belt. The 
plan for developing rooms is shown in figure 27. The solid line represents the con- 
pleted mining in the rooms. The broken line represents the cycle of mining to con- 
plete a room and mine crosscuts on retreat. Rooms and crosscuts are driven 16 feet 
wide by the continuous-mining machine, which moves along the center of the place. 
The average advance of the continuous-mining machine is 56 feet per shift. Rooms 
are timbered on 4-foot centers with a row of wood posts set 4 feet from 1 rib. 


A continuous-mining unit comprises 6 men, 1 continuous-mining machine, 1 mobile- 
loading machine, and 1 cable-reel shuttle car. The continuous-mining machine de- 
posits the mined coal on the floor. This practice allows the continuous-mining 
machine to be operated with a minimum of shuttle-car-haulage delays. The mobile- 
loading machine reloads the coal into a 2-ton-capacity shuttle car, which transports 
the coal and discharges it onto the 30-inch belt. However, in 1 unit, 2 shuttle 
cars are used instead of 1 shuttle car and 1 mobile-loading unit. 


A continuous-mining crew consists of 6 men as follows: 


DECT ION -FOYEme ss o.y oie: ois see care arene wg Sa Brewin we Weare ee we 
Cont inuous-mining-machine operator... ...ccsccoce 
Continuous-mining-machine helper...ccccececsee 
Loading-machine Operator..ccccccccvcccvesvvces 
phUtCLE=Car OpSTralor sic cccbres.oeeee.s e006 6a wereaieee 
BlecUrician=mecneniGss <o gie.cirwede bah a Sale outs. es 


DOUG she 54s ciate teve iow & Oe eG OC Ee eo Oe WEEE Oe te wees 


en 


Travel time at this mine is 30 minutes; lunch time, 30 minutes; leaving 7 hours 
face time per shift. The average delay caused by mechanical failure is 4O minutes, 
9.5 percent of face time. Other delays, such as retracting or maneuvering the con- 
tinuous-mining machine, power failure, and transportation delays, amount to 1 hour 5 
minutes, 15.5 percent of face time. Actual productive time is 5 hours 15 minutes, 
75 percent of face time. All maintenance, moving, and other work necessary to keep 
the continuous-mining machine operating is done by a mechanic on shift and on idle 
days. 
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Figure 25. - Section of coal bed and overburden at mine 8. 
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Figure 26. - Mining method at mine 8. 
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Classification of Employees 


Classification 


Type A continuous-mining units: 

DECCLOM TOFEMen 5 eo sid. 4.5 sine 's Saaeee.c8 bows wee Rie ale ge eee 3 
Cont inuous-mining-machine operatorS..ccccccscccccecs 3 
Continuous-mining-machine helperS.....ccccccccccsccves 3 
Loading-machine OperatorS...ccccccceveccvesccccccscnes 2 
Shuttle-car OperatorS....ccccccccccccvcccccccccesces 4 
BL@CCriclean=MeEChanl C6 6 scotecec: brace ecavwceiorai aw Sis eei wee wee 

Total employees, continuous-mining units.......... 

Total employees, mobile-loading units.......cevees 12 


Supervisory and INS PECULON 6.5.5 sles sree hw Sere wee eis ace ee eres 2 


cer eevceens 13 1 - 
TELE ETee eee ee ee » 32 29 


Other underground employees... cccccccccece 
Total underground employees. 
Total surface employees... ccccccccccccece 

Total surface and underground employees......... 


1/ 1st shift - 6:30 a.m. to 2:30 p.m. 
ed shift - 2:30 p.m. to 10:30 p.m. 
3d shift - 10:30 p.m. to 6:30 a.m. 


Summary 


lst 


Continuous 


mining 
69.5 
8 


Percent of mine production......... 
HOUrs: Per SHAT Geog wise: seus Sigs o aeanew.o ee ee Se ew eee ea Se 
Unit: SHiIfts' per Gay ss x66 6 -6co7w 65.956 Sra woeiere oe wes e eee eles 
Average yleld of clean coal...cccccccecevcceeee percent 
Average advance of continuous-mining machine per 
BAL Ue eacee ee ee ee et 
Employees: 
IT UNDG CROWS o:0v-6 0.6.00 6:6 rw bees oe 
Supervisory and other underground. ....cccccccecece 
SUITACE. wc eceuse 
Total charged to........ 
Average daily production, raw coa@l......cscccceceeetOnS 
Average production, raw coal per unit per shift...tons 
Average production, raw coal per man per shift on 
sb hole ear ae eee aera eer ree rer een . tons 
Average production, raw coal per underground man 
SITE G one scere-w die eietaeie Gs eb es ea eo wia ae eee tOns 
Average production, raw coal per payroll man 
Bab a eae sie.e Sew eres VONS 
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23 
12 


100 


1,251 


139 


23.6 
19.3 
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__mining 
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S49 
183 

153 
13.4 


9.6 


23 


Mine 

LOCAG 1 ON oa 4. oreo g1aece-0 a6 Gree ee uie se 6 ee OS wo Rbk wwe es ees Pennsylvania 
Coal bed and thickness (fig. 28)......eeeeeeeeeinches Lower Kittanning - 41 
Thickness of overburden (fig. 28) ..ccccceccveeee feet 4S 
Production per day, raw Coal...cccccccccecceeces ebONS 4 058 
Total EmplOyVees 5645 k. vk cress aree-eieilewe s wtewene wet ee cues ee 84.3 

Type B continuous-mining machines: 
Entry developmen tc sve ovsid es, 9:6iceccea vies is 6 Wise wee ss eiees 1 
ROOM, ML 1G sg. oe is66 6.6.6 Os Woo a 00 4-0 620 CASO Ga e SO 1 
Mobi le=loading Unite ssc<44cosiuwsetueweew exbesawewe es 8 
Heand=1oad hig Uni beds. sc atinc oss acdic hea eweeacion sc heeeean 4 
ron ao fa ig oA ly 9 — a amg © Eh: ga RPP ar ee gaa 3 
System of mining (Pig. 29) ..ccccccvcccccccvecccceccce Room-and-pillar, 
pillars extracted 
Estimated recovery of coal in place...........percent 93 
Mainline: Baula ges siscs0:sieaw ore. os6 6 Sinead Siew 'es 06.0 0's #6 wceans Locomotive 


Mining Method 


Two type B continuous-mining machines, operated six unit shifts per day, are 
used to mine rooms, extract room pillars, and develop entries. The plan followed 
in mining rooms and extracting pillars with the continuous-mining machine is shown 
in figure 30. The cuts comprising a complete mining cycle are indicated by the 
broken lines, These cuts are mined in the sequence indicated by numbers 1 to 23, 
inclusive. The solid lines show the coal faces at the beginning of the mining cycle. 
Before the pillars between rooms E and F are mined, room G is driven to provide an 
escapeway. A row of room pillars is left around the panel to provide a bleeder. 
(See fig. 29.) The panel-entry pillars and the room stumps are extracted by a 
mobile-loading unit as the rooms are retreated by the continuous-mining machine. 
The panel belt is retracted in 100-foot sections. The average advance of the con- 
tinuous-mining machine is 100 feet per shift. 


Rooms, entries, and crosscuts are driven 17 feet wide by making alternate cuts 
9 feet 6 inches and 7 feet 6 inches wide. (See fig. 31.) Four-inch diameter wood 
posts on 4-foot centers are set along the center of a completed cut. These posts 
are reset when the alternate cut is completed and then reset along the right rib as 
the continuous-mining machine advances. (See fig. 31.) Entries and crosscuts are 
timbered on 4-foot centers using 4-inch-diameter wood posts set 3 feet from the 
right rib. On pillar extraction, wood cribs are set along the gob side of each 
lift. These cribs are recovered and moved forward with each successive lift. At 
the time of this study, the continuous-mining section was not being roof bolted. 


A continuous-mining unit comprises 6-1/2 men, 1 continuous-mining machine, 2 
cable-reel shuttle cars, and one 30-inch belt. The continuous-mining machine loads 
the coal into 3-ton-capacity shuttle cars, which transport the coal to the belt con- 
veyor in the panel entry. Mine cars, 2.4-ton capacity, are spotted by the boom man 
at the discharge end of the belt conveyor with a remote-controlled car haul. 


A continuous-mining crew consists of 6-1/2 men as follows: 
BECTION fT OPEMAN < 5616056 8 hw Oaks Mh wel ewww Oa RRS 1/2 
Cont inuous-mining-machine operator. ..ccccrccccccvces 


1 
GLE CY MAN ds 66 6.5-4-o erst outward 6 awe dase Nees se i 
SHUCTLE=CaYr OPECTAtOrs ais kis esd a Kew S5-054s eee ose 2 


Google 


54 


=== ===] Dark sandy shale 


— ee ee 


0-8” Dark shale 

41” Coal 
average 

10” Fire clay 

1 Y ed 


Coal 


~ ~ ~~! Fire clay 


~~ ae Nw 


Surface 


= Gray shale 
* Sandstone 
==} Dark shale 
| Sandstone 


Light shale 


Light shale 


Light sandy shale 


Dark sandy shale 


Black shale 

Dirty coal 

Light shale 
Dark,sandy shale 


Dark shale 
Coal 


ar eee ad Fire clay 


Figure 28. - Section of coal bed and overburden at mine 9. 
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Figure 29. - Mining method at mine 9. 
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Timberman (on pillar exgraction and room work only). 1 
BOOM: MAM és. sig eo eis 8 Se Wola Se A eee Wa det ewe ew eee 1/2 
PILEC GPL Tana me CAT 1:6 5 a: goa: ore: cac aie e 5, (0 teisee a 9 0a 0 0 wee OS 1/2 


TOGO aS. See Wie wears wie, GU So eS een Ws Ww A OREO eee -1/e2 


Travel time at this mine is 2 hours 15 minutes; no time lost for lunch (crew 
lunch period staggered); leaving 5 hours 45 minutes face time per shift. The aver- 
age delay caused by mechanical failure is 40 minutes, 11.6 percent of face time. 

The average delay resulting from the continuous-mining machine waiting for shuttle 
cars is 1 hour 45 minutes, 30.4 percent of face time. Delays owing to changing 
bits, bringing supplies to the face, and maneuvering the continuous-mining machine 
amount to 45 minutes, 13 percent of face time. Actual productive time is 2 hours 

35 minutes, 45 percent of face time. Temporary repairs necessary to keep the unit 
operating are done on shift by a mechanic. Major repairs and other maintenance work 
are done on the third shift by a mechanic and helper. 


Classification of Employees shirtl/ 

Classification ist ed 3d Total 

Type B continuous-mining units: 
SeCtiOn TOTeMeNsidususieeiew need ees aeawen ewes a 1 1 3 
Continuous-mining-machine operatorS....cccceccses Cc 2 2 6 
Util icy mens. tase twee us tee Sses een eae eeee tes 2 2 2 6 
Shuttlé=cCar Operators .<cinwos <enedeseede cae eeats< 4 4 4 12 
PEMD MMeN :s.4c5. eevee a eeS Manoeese saausiee sare Sewanee 2 2 2 6 
BOOM Me 5 4.sisaie eats 6ties ween se Baws ws a lewaletee eae a 1 1 3 
ELECtriclan=me Chan 1 CB sows dae saeb ee eeae wee sanan 1 1 L 3 
Total employees, continuous-mining units....... 13 13 13 Bb 
Total employees, hand-loading units... ..cseoees 132 - - 132 
Total employees, mobile-loading units.......... 75 75 75 Ceo 
Supervisory and inspection..c.ccccccecccesccccecers 19 3 e eh, 
Other underground employeeS...csccccccccccececccece 110 100 p3 __ 263 
Total underground employees. .ccccccccccccccecce 349 191 143 683 
Total surface employees... cr.cccccccceccccscsece 70 {0 20 160 
Total surface and underground employees...... 19 261 163 813 


1/ 1st shift - 6:45 a.m. to 2:45 p.m. 


ed shift - 2:00 p.m. to 10:00 p.m. 
3d shift - 9:30 p.m. to 5:30 a.m. 


Summary 

Continuous Conventional Hand 

_mining _ mining loading 
Percent of mine: productions.é cco sdsaseteeeeds 26.6 53.6 19.8 
HOUrS. POY (SULT G 6c bis da: 5isg ig wo leceue bss ores a Ow Ale Cees 8 8 6 
UNG Shifts Perey sciccictpcrec ont amawaac cae eaeen 6 2h 4 
Average yield of clean coal............percent 91.5 91.5 91.9 
Average advance of continuous-mining machine 

DEY - SUIT Giewsa sade eae ease hee eeeeeeteet 100 - = 

Employees: 

DM, UNI NCre wet, 8 she oad ae ed haere ane 39 229 132 
Average daily production, raw coal........tons 1,079.4 2,175.1 803.5 
Average production, raw coal per unit per 

CHIC idain binmcneeu sa subse eet eens neCOns 179.9 90 .6 200 .9 
Average production, raw coal per man per 
Shite -OM a esi e.ob scorers soabcteceakadate »...tons 27.7 9.7 6.1 


Google 
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Mine 10 
EOCAG A Olle ig arate aise bea: wea aon le eis Siw ble Sendo Ow ewe eee awe Pennsylvania 
Coal bed and thickness (fig. 32) .ccccccscseeceee inches Lower Kittanning - 48 
Thickness of overburden (fig. 32) ..cccccccccccecss Feet 500 
Production per day, Faw COAL .ccccccccevsccccessees etONns 1,500 
TOCaL CmplLOVCCS wen sie nisi eek neat s Cle eee Na Stee ees 193 
Type A continuous-mining machines: 
BHUry deve LOPMON Gis. gicteve a echusew: oan wi te dew ee s- erent es Sete 2 
ROOM ST Too eso a c W Wtb el Sees te ek Sw Ow re be ae we 1 
Mobile=]0ading: Units ious cee lost oa eee 66 ea ee ee SASS 1 
OMIT ES: POM Gav sy sigs hie ous es a ere ore Sb wate ate ee eae 
Sys COM Of MIS So ae cos ee haw se ails Groves ever 6: eraeatre. bs aes are ioe areca Room-and-pillar, 
pillars extracted 
Estimated recovery of coal in place.............percent 90 
jv Fetes By a Bp Weel — Ja oY = 56 BBs >< — ae nen ie Oa nee a ae Locomotive 


Mining Method 


Two type A continuous-mining machines, operated 6 unit shifts per day, are used 
to oe Top 1 set of 6 main entries and 1 set of 3 panel entries. Panel entries are 
turned 90° from the cross mains on 436-foot centers and are driven 16 feet wide on 
60-foot centers for 2,600 feet. Crosscuts are turned on 60° from both sides of the 
middle entry and staggered on 84-foot centers. The sequence of cuts to advance three 
panel entries is shown by cuts 1 to 4. (See fig. 33.) After the panel has reached 
the 2,500-foot limit, rooms 16 feet wide on 56-foot centers are turned up the dip. 
One type A continuous-mining machine, operated three unit shifts per day, is used to 
mine rooms. The two inby rooms (A and B) are mined simultaneously by making cuts 1 
to 6, inclusive, as shown in figure 34. The pillars between these rooms are ex- 
tracted as shown by cuts 7 to 15 and room C is mined by making cuts 16, 17, and 18. 
Mining in the panel proceeds by repeating the cycle of cuts 7 to 18, inclusive. 
Panel-entry pillars are extracted by making cuts similar to those made in extracting 
the room pillars. A single row of wood props on 4-foot centers is set in rooms 4 
feet from the rib and in pillar extraction, a single row of wood props is set along 
each rib. The average advance of the continuous-mining machine in entries and rooms 
63.4 feet per shift. 


A continuous-mining unit comprises 6 men, 1 continuous-mining machine, 2 cable- 
reel shuttle cars, and a 30-inch belt. One of the shuttle cars is used behind the 
continuous-mining machine as a surge car, and the other transports the coal from the 
surge car to the unloading station. The shuttle car is equipped with an elevating 
conveyor, which discharges the coal onto the 30-inch belt. 


A continuous-mining crew consists of 6 men as follows: 


No [ 108 ofp 0) alia do p a —111 2) 4 Ora aa ae ee 1/2 
Continuous-mining-machine operator....ccccccsece 1 
SNUCELE=Car ‘ODETATOLS 6s 4655.4 0.6656. W oe we wie sie se esas 2 
AMD CP MA My go co-'o 8b vata se'Gsia varices aie es tie Bao ae WS as wee L 
Car Crime nr ss hcg egussd ois seineaigie earn ea wee Wiel a Owe ee we 1/2 
Blectrician-Mmechenic 64.4..i0s.00sS 460 stew ee eal eas L 


OU ise: toca ie tal atiaceas etal tel anal car i cal Gara! vane ae liar he as oe ok De le 6 


Travel time at this mine is 2 hours; no time lost for lunch; leaving 6 hours 
face time per shift. The average delay caused by mechanical failure is 1 hour, 16.7 
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Figure 32. - Section of coal bed and overburden at mine 10. 
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Figure 33. - Panel-entry development at mine 10. 
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Figure 34, - Room mining and pillar extraction at mine 10. 
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percent of face time. Other delays as maneuvering the continuous-mining machine, 
timbering, power failure, bit change, greasing, and waiting for empty cars amount to 
30 minutes, 8.3 percent of face time. Actual productive time is 4 hours 30 minutes, 
75 percent of face time. All maintenance, moving, and other work necessary to keep 
the continuous-mining machine operating is done on the first 2 hours of the first 
shift by a mechanic and the crew. 


Classification of Employees 


snirt/ 
Classification ist ed 3d Total 
Type A continuous-mining units: 
Section POreMmen.c.cccccncescscccescescccasecse 1-1/2 1-1/2 1-1/2 4-1/2 
Continuous-mining-machine operatorS...cscccses 3 3 3 9 
Shuttle=Ccar operators $< .iissieiweveseee bese wses 6 6 6 18 
PS MEW vig, v ayaa eoe-eavarno-wses tus Gea Woe So Gee wee 3 3 3 9 
Car trimmers 4.6 s0b5ieunse ee sebeeaaegueusanas 1-1/2 1-1/2 1-1/2 4-1/2 
Electrictan-mechanicS....ccccccvsccccsccesesecseces : ; e 
Total employees, continuous-mining units.... 1 1 1 
Total employees, mobile-loading units....... 11 11 11 33 
Supervisory and inspection..cccccccccccccececces 5 - - y) 
Other underground employees. ...cccccccccceccccce oe 16 16 - 
Total underground employees... .cccccceccces 7 5 y) 1 
Total surface employees... .ccccccscccevvcees 18 T 2 27 
Total surface and underground employees... 9 52 7 193 
1/ lst shift - 6:30 a.m. to 2:30 p.m. 
ed shift - 3:30 p.m. to 11:30 p.m. 
3d shift - 10:30 p.m. to 6:30 a.m. 
Summary 
Continuous Conventional 
mining mining 
Percent of mine production..cccccccccccccevccccccccs 80 20 
Houre: Per SLL EG vec2s 6s ae ees SOs Wewes eee ec acueses 8 8 
Unit-Shitts per days d<cicveussceeeewsccesaeueaeeuses 9 3 
Average yield of clean coal........secceccese percent 87 87 
Average advance of continuous-mining machine 
DOP BIT Cec seee weet tee sous eee ew oe awetwaeereee 63.4 - 
Employees: 
TUNG (CLrewsc 524.555 040Gher ence eeu wenaceeweneees 54 33 
Supervisory and other underground....ccccccceces 63 16 
DUTT ACOs. scise awe b samen sea eeioaaeee se ea sees ee ee. 
Total. Charged CO. s.ccsuss bears cece cecesnweise os 139 54 
Average daily production, raw coal.....ceeccceeeetON8 1,200 300 
Average production, raw coal per unit per shift.tons 133.3 100 
Average production, raw coal per man per shift 
OW. UN IU 6 i 6 6:d6 os 6s eG ew oe 6 46 S06 os words weweas « bOuS 22.20 9.1 
Average production, raw coal per underground man 
SHAL C .4:c heals cada et aaemene oe ewone. dew ote ese ones vols 10.3 6.1 
Average production, raw coal per payroll man 
SOIC 4 ic tb-e Geo caste ew ene ass she ee eines oe ems CONE 8.6 5.6 
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Mine ll 


Location 
Coal bed and thickness (fig. 35) ....cceeccecceeeeeinches 


Pennsylvania 
Lower Kittanning - 50 
(42 inches mined) 


Thickness of overburden (fig. 35) .cccecccccccccvers feet 526 
Production per day, raw Coe@l..ccccvrccvccsecsscveveeetOnS 5,235 
TOCGL: OMD LOY CCE sco: eraivas ox ia u 1.60 Ss avarinia Weice se: oe aw terete dal oe eee fel 
Type A continuous-mining machines: 
BNCEY GCVE LO pment iic.2-cssdisdis-e/ore-areren si Sac Wen bias a bren wees 4 
Room mining and pillar extraction... .cccccccccvserccses fa 
Mobi 26 = oad Trap nC ee aw giees:te vers wi 0 Wie aw Ge wie weve Wile See Sas ay 
ld USs POT ay cs echo a hid ena eae sla eh woe eee ee wwe ara we We wb eae is 3 
PYSGCCM Of “MINING < sow: swe: ob:e. 456 we 6 WG wore 4 ws ee w oie ow aw, © oe Block, 
pillars extracted 
Estimated recovery of coal in place..............-percent 91 


Locomotive and 30- 
and 36-inch belts 


Mainline Pe ig oie eos a Ger salcm tarsde'g lene car aoe ws lar cet Revec Ws Ble Ole Shee SS we 


Mining Method 


Three type A continuous-mining machines, operated 9 unit shifts per day, are 
used to develop a 9-entry panel, and 1 type A continuous-mining machine, operated 3 
unit shifts per day, is used to develop 3 panel entries. (See fig. 36.) Entries 
are driven 16 feet wide on 60-foot centers and crosscuts 16 feet wide on 80-foot 
centers, developing blocks of coal 64 feet long by 44 feet wide. One type A contin- 
uous-mining machine is used to develop a set of three entries. The sequence of cuts 
to advance the three center entries is shown by the broken lines, cuts 1-A to 8-A 
and cuts 1-D to 8-D in figure 36. The sequence of cuts to advance the entries on 
either side of the center entries is shown by the broken lines (cuts 1-B to 4-B and 
1-C to 4-C). After the panel is developed to its predetermined limit (2,000 feet), 
one row of pillars is left for a bleeder entry, and then the other entry pillars are 
extracted on retreat. (See fig. 37.) Two type A continuous-mining machines (one on 
each side of the belt entry) operated 4 wit shifts per day, are used to extract the 
entry pillars and one-half of the 140-foot barrier pillars between the panels. The 
sequence of cuts to extract entry pillars and barrier pillars is shown by the broken 
lines, cuts 1 to 26. (See fig. 37.) The average advance of the continuous-mining 
machine in a 16-foot entry is 50.4 feet per shift. A single row of wood posts on 4- 
foot centers and set 3 feet from the rib is used in entries and crosscuts to support 
the roof. 


A continuous-mining unit comprises 5-1/3 men, 1 type A continuous-mining ma- 
chine, 2 cable-reel shuttle cars, and one 30-inch belt. One of the shuttle cars is 
used behind the continuous-mining machine as a surge car, and the other transports 
the coal from the surge car to the unloading station. The shuttle car is equipped 
with an elevating conveyor, which discharges the coal onto the 30-inch belt. 


A continuous-mining crew consists of 5-1/3 men as follows: 


BECU LON f OreMmanss 6.656 bese wee ene ese ereee ta wees 1/2 
Continuous-mining-machine operator. cscccccvccvece 1 
Continuous-mining-machine helper....cccccccccsvreccce 1 
DOUECILE=CAY “ODETSEUOMS o\s.ied. Guise ese, wear were eee owes 2 
BCL: 56 FMM Pe stvi. ioiis! och eens ewereetearaliae era Date wie ele wavarete wares L 
Electrician-mechanic........ Tere ree ee eee 1 
DEO Gd picks eva 3s mee Gale ae ol ews Wa es an Awww Oh Rariw avwsla WG Sue Mave Se -etanons 5-1 
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Figure 35. - Section of coal bed and overburden at mine 11. 
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Figure 36. - Panel-entry development at mine 11. 
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Figure 37. - Pillar extraction at mine 11. 
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Travel time at this mine is 1 hour 15 minutes; no time lost for lunch (crew 
lunch period staggered); leaving 6 hours 45 minutes face time per shift. The aver- 
age delay caused by mechanical failure is 30 minutes, 7.4 percent of face time. 
Other delays, such as maneuvering the continuous-mining machine, timbering, repair- 
ing shuttle cars, changing bits, and handling supplies, etc., amount to 1 hour, 14.8 
percent of face time. Actual productive time is 5 hours 15 minutes, 77.8 percent of 
face time. All repairs and other work necessary to keep the continuous-mining ma- 
chine operating are done by a crew between the first and second shifts. 


Classification of Employees 


snirtz/ 
Classification ist ed 3d Total 
Type A continuous-mining units: 
Section foremen« 440 atnusasiecete od eceesiwasees cues 3 3 2 c 
Continuous-mining-machine operatorB..ccccccccececs 6 6 4 16 
Continuous-mining-machine helperS...c.rcccccccscces 6 6 \ 16 
Shute lLe=car Operators Js ocsésad sue cGcceaeutes eeewe 12 12 8 Se 
Belt Grimmers cious sans secs se welsscstawe seesaw sess 2 2 1 g) 
Blectricilan=mechani cs 1600s 6 ieee see daweeasdwece 2 6 
Total employees, continuous-mining units........ 32 32 el ») 
Total employees, mobile-loading units......cceces 135 115 48 298 
Supervisory and Inspections .ccccccecsueeeevaseeeese 15 14 8 fi 
Other underground employees. .ccccccccccccccccccccces 1he 23 33 230 
Total underground employees. .cccccceccccccccsces 32 21 110 50 
Total. surface employees ose sae vives sees ve es ee es 30 ae 11 ie! 
Total surface and underground employees....... 35 2 121 ten 
1/ list shift - 6:20 a.m. to 2:20 p.m. 
ed shift - 3:20 p.m. to 11:20 p.m. 
3d 6«6shift - 11:00 p.m. to 7:00 a.m. 
Summary 
Continuous Conventional 
mining mining 
Percent of mine production... ..cccrcccccccccccces 37 63 
Houre ‘er Shit tis osu douwd ol steeeem aed esneeecens 8 8 
Unit: Gna ets: per Gays. se sieresewdire taease ww were 16 37 
Average yield of clean coal.......seeees percent 96 96 
Average advance of continuous-mining machine 
Per Sit Gin swawwee bone ove we waie Scares st eet 50.4 - 
Employees: 
Tn Unie (Crews ci sac tcwesawiwseweess ies cease 85 298 
Supervisory and other underground.....sceecec- 99 168 
ULL ACS §. ie © 6.0 wide Be 6ie oes ute a hw eek ale eto ee eee 26 =) 
Total charged: to.cie.c68csaaceseeweseewes 210 911 
Average daily production, raw coal..........tons 1,937 3,298 
Average production, raw coal per unit per 
Bhi Pb aac tease Gleaner inaeataaie daniacem tae wee asaenbOns 121 89 
Average production, raw coal per man per 
SHAT 6. ON Un Gs, occ ds ond Sate ara icea oe we wees beens oe BONS 22.8 11.1 
Average production, raw coal per underground 
MA Sat fC es yor orate acces waier ate arate eee eae atees a CONE 10.5 Tl 
Average production, raw coal per payroll man 
Bt ig. cas eaten Se Mowe hake eee oe eee Ons 9.2 6.5 
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Mine 12 


TiO A U1 Ol oes sce Sa Seas Se ee i Le Oe OR EOS Pennsylvania 
Coal bed and thickness (fig. 38) .....cccccccccseeeee inches Upper Kittanning - 69 
(55 inches mined) 


Thickness of overburden (fig. 38) ...cccccccccccvccceee feet 270 
Production per day, raw COAL. ccscccsevccesvvcsesevesee stONS 1,600 
TOtaL GMplLOVeeG 4. saci we deel 6 Saeed weaw Sie abe Meals awe ID 
Type A continuous-mining machine: 

PnGry GeveLOpment ..4 vs6.e owes be ow aceee S46 Rae ewe ae wtbetes i. 
Mobile=(0601 ne! UNIUS 64.646 eco. ieee eerie ee eaters be We wanes 3 
GS DOL LAY 5: i anucaig: 6 seacessera sb wavral-e were Gite winie tw ereie rele @ Seca tar euler Peeane 3 
System of mining (£16: 39) s0tcoewiawiecnteaatewee tak ceweses Room-and-pillar, 

pillars extracted 
Estimated recovery of coal in place.......cccccceeee percent 90 
Maia Me ie: AU VARS eros a aesetice, ob 0 64 Wai oe 8 SOS ee ee eee ae Locomotive 


Mining Method 


One type A continuous-mining machine, operated two unit shifts per day, is used 
to develop a set of five entries as shown by cuts 1 to 8 in Pigure 40. Entries are 
driven 105 feet, then crosscuts are begun at about an 80° angle and turned gradually 
to 90° to the entries. This is done to facilitate alignment of the surge car and 
shuttle car behind the continuous-mining machine. The sequence of cuts was devised 
to keep the tramming distance to a minimum and, although clay veins may interrupt it 
temporarily, the general method is followed. The average rate of advance of the 
continuous-mining machine is 60 feet per shift. 


At the time of this study, development of the cross entry was in the initial 
stage, with the belt conveyor installed in entry 4 and discharging into mine cars in 
the main heading. When development has progressed and the belt has been extended to 
800 feet, track will be laid to serve the future loading station, as indicated by 
broken line. (See fig. 40.) The belt then will be moved as needed inby the future 
loading station in entry 3. 


Supplies are carried to the face in the shuttle car. Where timbering is re- 
quired on development, 6- by 8-inch by 14-foot crossbars are set on wood posts by 
the crew. 


A continuous-mining unit comprises 6-1/2 men, 1 continuous-mining machine, 2 
cable-reel shuttle cars, and one 30-inch belt. The machine is crawler-mounted and 
moves along the center of the entry cutting a 14-foot face. One shuttle car, which 
has one-half of the flights removed from the conveyor, serves behind the continuous- 
mining machine, providing a surge capacity of 3-1/2 tons. The other shuttle car 
transports the coal from the surge car and discharges the coal from a wood ramp to a 
30-inch belt conveyor. Three-ton-capacity, steel mine cars are loaded directly from 
the belt at the loading station. A car hoist is used to spot the mine cars. 


A continuous-mining crew consists of 6-1/2 men as follows: 


SECCLON. POreman ¢5.4.s4i44ltseruceansa ee es ah anaes 6e6 aes 1 
Continuous-mining-machine operator... .ceccccccceces 1 
shuttle=car Operators. é.is6 vse e e666 006h wie eines 0 Os 2 
BOOM; MAN sig ose. “exdidieweterncers he ose Owe ww WG Se Oe ee ere 1 
Blectriciean=MechaniG ¢ ¢ 46s sisb awed o Wea eee eae 8 wee eat 1 

TOCG A co caieis Wid, © aad wrevesarelacedt 6 ow.O ei wibe ea e-sawne wa ee lee ets -1/2 
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Figure 38. - Section of coal bed and overburden at mine 12. 
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Travel time at this mine is 1 hour; lunch time, 30 minutes; leaving 6 hours 30 
minutes face time per shift. The average delay caused by mechanical failure is 52 
minutes, 13.3 percent of face time. Other delays, such as maneuvering the contin- 
uous-mining machine, timbering, power failure, bit change, greasing, and waiting for 
empty cars amount to 34 minutes, 8.7 percent of face time. Actual productive time 
is 5 hours 4 minutes, 78 percent of face time. All maintenance and other work nec- 
essary to keep the continuous-mining machine operating is done between the first and 
second shifts (2:30 p.m. to 6:30 p.m.) by a mechanic. 


Classification of Employees 
snirtl/ 


Classification lst ed 3d Total 
Type A continuous-mining unit: 


SECtLON. f OFSMON 6 so oacia- Wisse Soo oreG ee Sis cree eee 1 1 - 2 
Continuous-mining machine operatorsS...ccceoess 1 1 - 2 
Shuttle-car operatorS...cccsccccccccccccesecces 2 2 - 4 
BOOM OM 4-4 5:0) Wises Re oar erarar a ene 6 ei nicee aw) Sia we ee Wines 1 1 - 2 
El@ctriclan=mecnan i CS cise ec) 6 aie eowrwie el weve orele wieie l-1/2 1-1/2 - 
Total employees, continuous-mining unit..... -1/2 -1/2 - 13 
Total employees, mobile-loading units....... 30 30 20 80 
Supervisory and inspection... .ccccccccccccccccecs 2 1 1 4 
Other underground employeeS....ccccscceccecceces 24 8 18 2 
Total underground employeeS....cccccccceveccs 2-1/2 45-1/2 39 147 
Total surface employeesS...csccccccsecccceces 18 10 - 28 


Total surface and underground employees... -1/2 55-1/e2 39 175 


i, Type A continuous-mining unit: 
lst shift - 6:30 a.m. to 2:30 p.m. 


2d shift - 6:30 p.m. to 2:30 a.m. 
Mobile-loading units: 

Ist shift - 6:30 a.m. to 2:30 p.m. 

ed shift - 2:30 p.m. to 10:30 p.m. 

3d shift - 10:00 p.m. to 6:00 a.m. 


Summary 
Continuous Conventional 
mining mining 
Percent ‘of Mine: product1On.<.s6 vei sessed eee ew eee eae 22.5 Tle 
Hours: Per Bit 6 snes we ein Oo Sea ee as eee eee eee oes weeae 8 8 
Unit: Shifts: “per Wey 6 sco::074.626 A eteiosévers nies Xe wilerare ee eaene eters 2 8 
Average yield of clean coal.......eecececeee percent 90 90 
Average advance of continuous-mining machine per 
BLE Uses 40S aw bose 24-0 SiS bev ed ows neane eee ee Leet 60 - 
Employees: 
Tn Wii: Crewe. c.diudedtcdcetwaeacedin dene eeeceteass 13 80 
Supervisory and other underground....ccesccceces 12 ko 
BUT ACO c cane vioa wie tutiaeaie-eee ve ale nee aiai near e imac 6 22 
Total ChanZed CO 6 <inenes arse o arb dere wise We See o oe 31 14, 
Average daily production, raw coal....csescceeetON8 360 1,240 
Average production, raw coal per unit per shift.tons 180 155 
Average production, raw coal per man per shift 
ONL TTI Sse sa aves hss to We 0-6 Sve So ad a notes STEN Se wees CONS Olet 1535 
Average production, raw coal per underground man 
BHAI L bis. ccs a'are, bore eis 66 scenes Saree sea e a wh aee ea Meee CONS 14 4 10.2 
Average production, raw coal per payroll man 
BITC ss ckeviecwie- wieauiiewes seaweeds awesaeuess ONS 11.6 8.6 
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Mine 13 
EOCS8U1 ON 6 ses tas oes 6 edo he he Sa eRe Ree Se we eee aes Pennsylvania 
Coal bed and thickness (fig. 41).....cccccecesceceesinches Thick Freeport - 74 
Thickness of overburden (fig. 41). ..cccccccesecsevese felt . 450 
Production per day, raw COAL... cccccccccccccccceses se tOnS 2020 
Tota Lemp lLOyees x acoiss6 a:015'5.-8 bes ere ee haw 6 AS SRO aS 287 
Type A continuous-mining machines: 

Pillar Cxtraction.s is sind swt ewe wiw es one Seetes see eews y, 
Mobile=LOad ine UNITS 6 ics. treéw b-o:6 wwe ew haw 8S hal oes Beas Ree ees 2 
SIE CS APO OGY og aise 26.tariy saisb nice cao eae el G0 ewe Wee e ew We We eel Sw eae 
RAS Hel =) Wao 3 Gls 11 oly bi gt - aaa pe eae Pee een err area ee ee ae Retreat, 

pillars extracted 
Estimated recovery of coal in place.........e.eee.-percent 85 
Ma Lime Pa) Be ec esas tec ior eases as 0c aera Sra alan le Wie tear ei ee wees Locomotive 


Mining Method 


Two mobile-loading units, operated four unit shifts per day, are used to clean 
up old entries preparatory to pillar mining. Five type A continuous-mining machines, 
operated 15 unit shifts per day, are used to extract entry chain and barrier pillars. 


Barrier pillars are developed into blocks 85 feet square by room entries and 
crosscuts driven 15 feet wide on 100-foot centers, These blocks are mined by driv- 
ing 15-foot rooms to the mined area, leaving a 10-foot rib that is mined on retreat. 
The sequence of cuts for room development and rib extraction is shown by cuts 1 to 5 
in figure 42. Small stumps are left to support the roof until the rib is mined. 

The main stump is drilled and blasted to begin a fall, which rides over and crushes 
the other stumps. Usually, a good fall is obtained while the next room is being 
driven. When blocks A and B are mined, the same method of mining is used to recover 
blocks in the barrier pillar on the opposite side of the entries. 


The method of chain pillar recovery is governed by the size and shape of the 
pillar and by the amount of roof rock clean-up required to make it available for 
mining. The details of the method of chain pillar recovery are left to the judgment 
of the section foreman. Usually, a 15-foot crosscut is driven to divide the pillar 
into 2 sections; then a 15-foot split is driven through each section. If possible, 
the remaining parts of the pillars are mined on retreat, leaving small stumps to 
Support the roof. These stumps are crushed by the caving of the roof. 


Five- by 7-inch by 14-foot wood crossbars are set on wood posts at a maximum 
distance of 6 feet apart or closer, if necessary. Timbering is not required in the 
rib cuts because the machine operator is protected by the room timbering. Crossbars 
and posts are not recovered, 


Air is conducted over the machine by line brattice, then through the mined area 
to the return airway. Air-tight plastic curtains are used with the ordinary brat- 
tice cloth in temporary stoppings to reduce air leakage and improve face ventilation. 


A continuous-mining unit comprises 7 men, 1 continuous-mining machine, 1 mobile- 
loading machine, and 1 cable-reel shuttle car. The continuous-mining machine is 
crawler mounted and moves along the center line cutting a 15-foot face. The mining 
machine discharges coal onto the floor, which provides an adequate surge capacity. 
This permits the operator to continue to operate the continuous-mining machine with- 
out regard for alignment of the boom to load the shuttle car, The mobile-loading 
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Figure 41. - Section of coal bed and 
overburden at mine 13. 
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Mine 13 
TOC AU 1 Ole suai 6 eiea dre b0 koe aie wae woke SOE Saree eee eine eee ees Pennsylvania 
Coal bed and thickness (fig. 41)....ccecccccecccese inches Thick Freeport - 74 
Thickness of overburden (fig. 41). .cccccccccvvccevece feet 450 
Production per day, Law COAL. ccccccccccccccccccececes tONS 2,826 
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Mining Method 


Two mobile-loading units, operated four unit shifts per day, are used to clean 
up old entries preparatory to pillar mining. Five type A continuous-mining machines, 
operated 15 unit shifts per day, are used to extract entry chain and barrier pillars. 


Barrier pillars are developed into blocks 85 feet square by room entries and 
crosscuts driven 15 feet wide on 100-foot centers. These blocks are mined by driv- 
ing 15-foot rooms to the mined area, leaving a 10-foot rib that is mined on retreat. 
The sequence of cuts for room development and rib extraction is shown by cuts 1 to 5 
in figure 42, Small stumps are left to support the roof until the rib is mined. 

The main stump is drilled and blasted to begin a fall, which rides over and crushes 
the other stumps. Usually, a good fall is obtained while the next room is being 
driven. When blocks A and B are mined, the same method of mining is used to recover 
blocks in the barrier pillar on the opposite side of the entries. 


The method of chain pillar recovery is governed by the size and shape of the 
pillar and by the amount of roof rock clean-up required to make it available for 
mining. The details of the method of chain pillar recovery are left to the judgment 
of the section foreman. Usually, a 15-foot crosscut is driven to divide the pillar 
into 2 sections; then a 15-foot split is driven through each section. If possible, 
the remaining parts of the pillars are mined on retreat, leaving small stumps to 
Bupport the roof. These stumps are crushed by the caving of the roof. 


Five- by 7-inch by 14-foot wood crossbars are set on wood posts at a maximum 
distance of 6 feet apart or closer, if necessary. Timbering is not required in the 
rib cuts because the machine operator is protected by the room timbering. Crossbars 
and posts are not recovered. 


Air is conducted over the machine by line brattice, then through the mined area 
to the return airway. Air-tight plastic curtains are used with the ordinary brat- 
tice cloth in temporary stoppings to reduce air leakage and improve face ventilation. 


A continuous-mining unit comprises 7 men, 1 continuous-mining machine, 1 mobile- 
loading machine, and 1 cable-reel shuttle car. The continuous-mining machine is 
crawler mounted and moves along the center line cutting a 15-foot face. The mining 
machine discharges coal onto the floor, which provides an adequate surge capacity. 
This permits the operator to continue to operate the continuous-mining machine with- 
out regard for alignment of the boom to load the shuttle car, The mobile-loading 


Google 


Surface 


Yellow sand 


7+ .2"] Sandstone 


Blue shale 


Coal 
Fire clay 


| Limestone 


Shale 


*.:] Sandstone 
Dark shale 


Limestone 


Shale 


sapere 
po Sandstone 
ERE 


Dark shale 


Coal 


a Se, Se, Se Bony coal 
Coal 

ee me he Bony coal 
Fire clay 


Figure 41. - Section of coal bed and 
overburden at mine 13, 
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Figure 42, - Extraction of barrier pillar at mine 13. 
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machine reloads the coal into a 7-ton-capacity shuttle car. Use of the loading 
machine provides better clean-up and permits the shuttle car to be loaded to full 
capacity, which eliminates minor haulage delays. The shuttle car loads directly 
into 4-1 /2-ton, steel mine cars, which are spotted by a robot locomotive that is 
remotely controlled by the shuttle-car operator. 


Rock dusting is done on shift at lunch time with a small portable rock-dusting 
machine. 


A continuous-mining crew consists of 7 men as follows: 


PECEION TOreme ley, «.cccsu ators Gress eie ww Slee ai ie 66'S eters 
Continuous-mining machine operator...ccccccece 
Loading-machine Operator .cccccccccccccceccvece 
putt Le=Car Operator occas sigs wesc Sess arb Wwe Seas 
U6 Brevi of agit! = 6 UPR Ree re Rm a a ee rr or ae 
ELECTTICLEN=MOCHANLC ise se 6:66:56, Sewers ww ds ww O06) oie 


OGG Le & 5:85 ca ven oieoeah a esa esuiiar 6 Nese 'o 1a" haloes ata dae ae ear aero ere 


Qe oR EE 


Travel time at this mine is 1 hour 30 minutes; lunch time, 30 minutes, leaving 
6 hours face time per shift. The average delay caused by mechanical failure is 24 
minutes, 6.6 percent of face time. Other delays amount to 1 hour 56 minutes, 32.2 
percent of face time. Total productive time is 3 hours 40 minutes, 61.2 percent of 
face time. All repairs, maintenance, moving, and other work necessary to keep the 
units operating are done on shift and between shifts, when necessary, by a mechanic. 


Classification of Employees 
snirts/ 
Classification ist ed 3d Total 
Type A continuous-mining units: 

DECtiOn. TOMCMEN ss.ccwtwawi es eweuen weseuuw Saws weees > ) 5 15 
Continuous-mining-machine operatorS..cecccccccces Dp, > * 1D 
Loading-machine operatorS..cccccccccccccccccsccce 5 p) y) 1) 
ShHUttlescar Operators s.uisc 5. e650 4is ss waeG bea e Sree OK ae y) y) p) 1 
§ Wo Bulel heel oar gra a ayer ee areata ee ea a ae ane ee era ee 10 10 10 30 
Blectrician-mechani Cs 46 0isw.sass saw 6 oe anise ewer p) aES, 


Total employees, continuous-mining units....... 35 3 
Supervisory and inSpection.....cccccvccvcseccsecvecs 14 


) 
2 
Other underground employees....ccccccccsccccccccces 2 32 22 117 
Total underground employees. .cccccccccccccececs 11 7 59 240 
Total surface employees. .crcccceccccccceccccece . 14 - 47 
Total surface and underground employees...... 147 1 59 2O7 
Ba lst shift - 7:00 a.m. to 3:00 p.m. 


ed shift - 3:00 p.m. to 11:00 p.m. 
3d shift - 11:00 p.m. to 7:00 a.m. 
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Summary 
Cont inuous Conventional 
mining mining 

Percent of mine product lons6isd..ss isc Se d's-eewices Suen 100 - 

Houre per Bit b sansiieso ois tw ewww Scien seu uen ae 8 - 

Unit Shifts per. GAY i.0%25d6etww see Gh inedacecentues es 15 

Average yield of clean coal.....c.ccccccecees percent 99 = 

Average advance of continuous-mining machine 

DOr GREE Geils een sale WG kw bores os ee ee eweewe Leer 50 ~ 
Employees: 

ED UG OC PEWS ois $a: cine @ eases ag hae a wee wee aece 105 
Supervisory and underground... .ccccccccvcvcccves 135 
DURE CO occse-c:viccerciees suev ees Gn eavowe wea lerere Weseiatovene aisles as Jy 
Total. Charged. CO'so i s0%60-c0 dca 058.000 oS ee wees 287 - 
Average daily production, raw coal.....ecece.es-tOns 2,828 - 
Average production, raw coal per unit per 
SHILE ssi inea ein eae eaaea st aces hades a ewavee selon 188 .5 - 
Average production, raw coal per man per shift 
ON UNL 549d 4-aie eo a Sok Soe See we S44 Ree Reema. +e LOS 26.9 - 
Average production, raw coal per underground man 
BOIL Gas sho ween sie eae te whee oewen ee aeeees LOS 11.8 - 
Average production, raw coal per payroll man 
BRILG 2500 ee ee 0-5 6 6 MOR SORE ECGA Goss shee eee ee ONS 9.8 - 
Mine 14 
LOCA CLON a iisie de tne awene swore eee Ble eal Oeee eau eareaweawees Pennsylvania 
Coal bed and thickness (Pig. 43)... .cceceececvcveeeee inches Pittsburgh - 78 
(90 inches mined, 
including drawslate) 
Thickness of overburden (fig. 43) .cccccccccccccccvccecs feet 485 
Production per day, raw Cod@lescccccccsccevecceccccecess tONS 5,883 
TOGGd.. "CMP LOY COE wei a5. oe e166 Seta ce Se Sse au (ad Raw eo es Le were erece 64) 
Type A continuous-mining machines: 

ERETY GeVeLODMENt § os. es cacese west /e.sare hs ade erdean ed ww we he Wiel oe bree 2 
Mobi le= Load ire ind C8 e 6.o.see-crgseiace dh alete- Ce aie ere Slacb ws -ecace  eewween tek 10 
BULLE US “Der Gay i460 Gawd We wtnes awe ee wee bo See bo owe ee eee ex 
System of mining (fie. 44). oles awseae wee dnco eis ww dawn Saws Block, 

pillars extracted 
Estimated recovery of coal in place.......ccece cece percent 85 
Mad ine. WSU A Ce ego: o wins d-caa scene ce 6, 0.S 16 aiw ore he wie saw eae Locomotive 


Mining Method 


Two type A continuous-mining machines, operated six unit shifts per day, are 
used to develop separate sets of butt entries. The butts usually are driven in sets 
of 5 on 100-foot centers, developing blocks of coal 85 feet square. A bleeder entry 
is maintained in the last completed butt panel for ventilation. (See fig. '4.) 


The plan for the development of a butt-entry panel is show in figure 45, The 
solid lines in entries 1 to 5, inclusive, show the advance of the entry faces at the 
end of a complete mining cycle. The broken lines show the advance of the entry 
faces at the end of the next complete mining cycle after cuts 1 to 18, inclusive, 
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Figure 43. - Section of coal bed and overburden at mine 14. 
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Figure 44, - Mining method at mine 14. 
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Figure 45. - Butt-entry-panel development at mine 14, 
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have been completed. Entries and crosscuts are driven 15 feet wide by the contin- 
uous-mining machine, which moves along the center of the place. The average advance 
of the continuous-mining machine is 40 feet per shift. Entries and crosscuts are 
roof bolted on 4-foot centers with 3/4-inch diameter bolts, 5 feet long and set 
against 6- by 6- by 3/8-inch steel plates. Wood crossbars, 6 inches in diameter, 14 
feet long, and set on wood posts, are placed between each row of bolts. The contin- 
uous-mining machine is stopped when the operator reaches the last set of roof bolts 
or timbers and does not proceed until the entry or crosscut is bolted and timbered 
to the face. The unloading station for shuttle cars is established in the middle 
entry and is moved 200 feet to a new location as the entry advances. 


A continuous-mining unit comprises 7 men, 1 continuous-mining machine, and two 
6-ton-capacity, cable-reel shuttle cars. The shuttle cars transport the coal from 
the continuous-mining machine to the unloading station. The shuttle cars are each 
equipped with an elevating conveyor, which discharges the coal into 6-ton-capacity, 
steel mine cars, The shuttle-car operator spots the cars at the unloading station 
with a remote control car haul. 


A continuous-mining crew consists of 7 men as follows: 


SECC LON’ fOTCMAN 65/6 6d os 4. Sr SSS wee hee ee 
Continuous-mining-machine operator ..cececcccces 
SHUCELE=Car Opera lOrs 6666.06 se k.6 4056S Sa CRC eS 
TAMbE PMC, ¢4\xia 6 wee ss ia 02d bude lees Sais OOS We WE ee 
Blectrictlan-mechanle occ oi sieise sb sae eewaces eee sews 


NG GL devierocbiecis te: cate el 26 es Ua oa AWS ete Un eote a ae ew wee are 


edad 


Travel time at this mine is 1 hour 15 minutes; lunch time, 30 minutes; leaving 
6 hours 15 minutes face time per shift. The average delay caused by mechanical 
failure is 1 hour, 16 percent of face time. Delay owing to shutdown for timbering 
amounts to 1 hour 30 minutes, 24 percent of face time. Actual productive time is 3 
hours 45 minutes, 60 percent of face time, Maintenance, major repairs, moving, and 
other work necessary to keep the continuous-mining machine operating is done by two 
mechanics at the end of the third shift. 


Classification of Employees ShirtL/ 
Classification ist ed 3d Tota- 
Type A continuous-mining units: 

SECULON: £ OLEMOCN 516-5 4:0:ece, 60: 00s ws See ww 6 Ge oe We So ees 2 2 2 

Cont inuous-mining-machine operatorS...ccccsccececee 2 2 2 
SHUttLE={car Operators < sissies ost b eee eso aces a Nees 4 \ 4 li 
DAMS MON eb kc 5d  Serincsh:dve se isa) ab aa oe eee we Wik oS weee TE NSS 4 4 rn 12 

Blectrician=mechantes x guises <a g:'eis-0ea-e wee w'0's 6 e'w 00 ws 2 2 2 
Total employees, continuous-mining units......... rn 14 1h 42 
Total employees, mobile-loading wnits....cceseees 107 107 107 3el 
Supervisory and inspection....ccccccccccevcececessess 20 13 13 46 
Other underground employees. ..crccccececcescccccccess 69 23 4 116 
Total underground employees...csccesccerecccecece 210 157 15 De) 
Total surface employees... ccccescvecccccccccccers (9 23 li _ 119 
Total surface and underground employees........ 289 180 175 644 


1/ 1st shift - 6:00 a.m. to 2:00 p.m. 


ed shift - 12:30 p.m. to 8:30 p.m. 
3d shift - 7:00 p.m. to 3:00 a.m. 
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Summary 


Percent: Of MINE Product1lON ss 660s sc ws 0s ee ec ee ewes 
HOUTS “PET “GALL iis ve é5-0r6. 055 00-0 bw ee eae s WSC See 
UniG Shit CS: DEY: GAY 6 odio iee-5.o6 ba bes ee iG wee 
Average yield of clean Codl..ccwcccccccecvee percent 
Average advance of continuous-mining machine 
DEY -BHIL CE 54 «40-4 6 sa oe Wa Whi We ON Roa ee es Kee aLeeL 
Employees: 
PM UNG: CLOW 6 6:6:46: 4:e a. os Oe Wows we See Vice O46 Oe 
Supervisory and other underground... cecccccccces 
SUES OCC eile oss aera alle one Wiesel Saw Sew do Se aOR eae es 
Total. CHAT RC - UO 66 iiss Me iin0wh 6 G4WGW 66 SS SERED 
Average daily production, raw coal......seeeeeeeetOnS 
Average production, raw coal per unit per shift.tons 
Average production, raw coal per man per shift 
ON: UNL. s:siww.ieis: 6 See 06'0.45-4.0w C0se's 0 ewes os O46 6 os CONS 
Average production, raw coal per underground man 
STE isos oases mS 5 wee iw eee Se ah ee ee a ess ee We ee CONS 
Average production, raw coal per payroll man 
BAT: Gi o56 5, ages te ioe ae elo sees. owe eee webs eee wee ee CONS 


Mine 15 


TOC AG LON ek as aaa re eee asa hoe eae ea wae eta a fo ose a eared 
Coal bed and thickness (fig. 46)......eeeee+.-inches 


Thickness of overburden (fig. 46).......cccceee feet 
Production per day, raw Cod@l...cccceccescceseeee tOnS 
ToGel- Emp LOV CCS 's:.:c 60.50 oe 4. wire wade aoe se eke Ve RE welwee se 
Type A continuous-mining machine: 

EnUry -GEVELODUENC « tis-6isia.s.o'o8 0e axed Sieeie Wea awe eetes 
Mobi le=lLoaging  Un108 556.65. 660.066. 6.0le 9 0040 6.6. 6 w.8ie 0 S5S ws 
SHIPS Der (day sas 'sreso.0.8-b oe wis wee oo 6S wee ae ee REN eRe 
System of mining (figs. 47) sw wisdcu ewcea oes ea slows eee 


Estimated recovery of coal (mined portion) ...percent 
Mainline AAULERC 16s sat atin ais oe nw wee Sasa weeded 
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Continuous Conventional 
mining mining 
el 19 
8 8 
6 30 
68 68 
LO - 
ho 321 
34 128 
22 94 
101 543 
1,236 4,647 
206 154.9 
29 4 14.5 
16.2 10.3 
12.2 8.5 
Pennsylvania 


Pittsburgh - 86 
(76 inches mined) 
4.30 

8,750 

1,004 


1 

15 

2 

Block, 

pillars extracted 
96 


Locomotive 


One type A continuous-mining machine, operated two unit shifts per day, is used 


to develop a butt-entry panel. 


The butts are driven 14 feet wide in sets of 4 on 


100-foot centers, developing blocks of coal 86 feet square, which are extracted on 


the retreat from the panel. 


The plan for the development of a butt-entry panel is shown in figure 48. The 
solid lines in entries A to D, inclusive, show the advance of the entry faces at the 


end of a complete mining cycle. 


The broken lines show the advance of the entry 


faces at the end of the next complete mining cycle after cuts 1 to 14, inclusive, 


have been completed. 
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Entries and crosscuts are driven 14 feet wide by the continu- 
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Figure 46, - Section of coal bed and overburden at mine 15. 
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Figure 47. - Mining method at mine 15. 
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Figure 48, - Butt-entry-panel development at mine 15. 
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of the continuous-mining machine is 50 feet per shift. Entries and crosscuts are 
timbered on 5-foot centers with 6-inch-diameter wood crossbars 14 feet long set on 
wood posts. The continuous-mining machine is stopped when the operator reaches the 
last set of timbers and does not proceed until the entry or crosscut is timbered to 
the face. The unloading station for shuttle cars is moved 200 feet to a new loca- 
tion as the entry advances. 


The plan for extracting pillars is shown in figure 49. Pillars A to J, inclu- 
sive, are mined after the butt entries have been driven 2,500 feet. A 450 pillar 
line is maintained on the retreat from the panel. The sequence of cuts in mining a 
pillar is shown by cuts 1 to 9, inclusive, in pillar F. Cuts 2 to 9, inclusive, 
usually are driven open end 16 feet wide, using wood crossbars on posts to support 
the roof. The cut is then widened to 21 feet on retreat. In each pillar (after 
cuts 5 and 9 have been made), the small fender of coal that remains generally is 
recovered. 


A continuous-mining unit comprises 7 men, 1 continuous-mining machine, and two 
6.5-ton cable-reel shuttle cars. One of the shuttle cars is used behind the contin- 
uous-mining machine as a surge car, and the other is used to transport the coal from 
the surge car to the unloading station. The shuttle car is equipped with an elevat- 
ing conveyor, which discharges the coal into 6.5-ton-capacity, steel mine cars. The 
shuttle-car operator spots the mine cars at the unloading station with a remote-con- 
trol car haul. 


A continuous-mining crew consists of 7 men as follows: 


DECCLON, TOLMAN 6 656 iss bins 6 6 S-6b:6 bCS WAS ORS Cs 1 
Continuous-mining-machine operator....cccccecee 1 
Shuttle-car OperatorB...cccccccrscccsesccccece 2 
to op al =) 6 Ee ea ae a ga ee 1/> 
Electriclan=MeChanic oeiiasccs < vie c'0-d.60 bee eie we ee 1 

DOGG were sseeor6sais Ghe-6 eso 6 eae ee wee AS aww eetiee T 


1/ Only one timberman on second shift 


Travel time at this mine is 1 hour 5 minutes; lunch time, 30 minutes; leaving 
6 hours 25 minutes face time per shift. The average delay caused by mechanical fail- 
ure is 20 minutes, 5.2 percent of face time. Delay owing to shutdown for timbering 
amounts to 1 hour, 15.6 percent of face time. Actual productive time is 5 hours 5 
minutes, 79.2 percent of face time. Maintenance, major repairs, and other work 
necessary to keep the continuous-mining machine operating is done by a mechanic on 
the third shift. 
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Classification of Employees 


Classification 


Type A continuous-mining unit: 


SecUlOn TOremen sé <-sae is 4K Sawa OOS SECS OHS 
Continuous-mining-machine operators. ..ccccccccces 
SHULtLe=Car OpCTALOre 6 ii 6:6 6.6 0000 6.6%, 640006 Od 8% 
TAM STMEN «6 9:-5:sos wie o-0r or ace Ain elk wo he Wee 6 aes SES 
Blectrician-mechanics é.0:. 6:00 6 6460s0% 09000 es eeee 
Total employees, continuous-mining unit....... 
Total employees, mobile-loading units......... 
Supervisory and inspection... cccscccecccveveveseces 
Other underground emMployeeS.ccccccccccccccccvccace 
Total underground employees. .ccccccccccccceves 
Total surface employees. .cccccccccccccccnccees 
Total surface and underground employees..... 


1 lst shift - 7:00 a.m. to 3:00 p.m. 
2d shift - 4:00 p.m. to 12:00 p.m. 
3d shift - 11:00 p.m. to 7:00 a.m. 


Summary 


Percent of mine product1on..cwcsccccccccesccvseore 
HOurSs “per <SHIL Cs. 6 Gs a.g:e anche sie ein eob ow 0 le ose ek ee 
Unit -6hifte: per -Ga Ys wider gn c-aree'e 6 4:erei e000 ele eb ee 010s 
Average yield of clean coal.......e..ee2- percent 
Average advance of continuous-mining machine 
PEP BHAT Cee sada e646 00 sie se oie ai we ee eee se SL CCL 
Employees: 
PTD UNG: (CLOW so ios e0:.0 wre Wie 050.6 000s eee ele we Ses bw wee eee 
Supervisory and other underground....cccccveece 
DUTT FCS ys ere ee Sie wie eee as 0 680 ar 0ib 1s Whe ow wee ate wees 
Total. charged, CO. <i-63 énc wees oo o's wes he Seas 
Average daily production, raw coal.......++..tons 
Average production, raw coal per unit per 
SHAUL G sic bie. SWS CAS OE A WE OSS DOw we wee eee Wee ODS 
Average production, raw coal per man per 
SHIPT. OMe ULE 6 0 sineseiss s.ciew see w oes ee0 6 e 600.66 CONS 
Average production, raw coal per underground 
MAN BIL sees sees seb a000 ee 6800s 6 see eee ees bONS 
Average production, raw coal per payroll man 
BULLE Giicse ss-shd- wg ato a eine a eS 60401064 e bs wee ewe VOUS 
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Mine 16 

LOCACTON is hc silo Sees Akers MeN ewes eee Rew A wwrelew ewe West Virginia 
Coal bed and thickness (fig. 50)... .ceeccceeeeeinches Lower Kittanning @ 48 to 59 

(42 to 53 inches mined) 
Thickness of OVErDUrdeNn..ccrescccvcsecccccecses el Gt 100 
Production per day, raw Coal. ccccccccccvcccscee ee tODS | 1,111 
TOUAL EMPLOY ESS six bce o'er5¥S 620: or0'e@ Wier 00 esol wievele ae rwieaceerers 133 
Type A continuous-mining machines: 

ROOH MINING 5 is 46-4-crbe wae wen nel euure oe wee eweu sues 2 
Type B continuous-mining machine: 

Entry Geve LODMCNU se s450 och 6 dks Se 66 w WR Swe wo Sere 1 
Hand=load ing. UN1 0S <.i.444 6 sie cee wears wares seb oe ere 5 
SHIPCS PST CY 046-05 65.8 6 6054S OR Ch OGM e SOS 3 
System of mining (Pig. 51) ..cccccccccccccccsccccscces Room-and-pillar, 

pillars not extracted 
Estimated recovery of coal in place..........percent 80 
Mainline heu laces <6 ikke bee Sn 69-4550 6 Os ONS OS Locomotive - 30-inch belt 


Mining Method 


Two type A continuous-mining machines, operated 6 unit shifts per day, are used 
to develop rooms 27 feet wide in 300- by 250-foot blocks of coal. (See fig. 51.) 
Each machine is assigned a separate block to mine. The plan for mining rooms with 
the type A continuous-mining machine is shown by cuts 1 to 5, inclusive. (See fig. 
52.) The room is opened 14 feet wide and advanced 250 feet. (Cuts l1to4.) A 
chain conveyor is placed along the left rib and extended every 12 feet of room ad- 
vance. Crosscuts, 7 to 10 feet wide on 60-foot centers, are driven to the right and 
turned 45° from the room. After cuts 1 to 4 have been completed, the continuous- 
mining machine is turned around and mines a 13-foot cut from the left rib to com- 
plete the room. (Cut 5.) Posts are set on 5-foot centers, or closer, if needed, to 
support the roof. 


The type A continuous-mining unit comprises 5-1/2 men, 1 continuous-mining 
machine, 1 chain conveyor, and one 26-inch belt. Coal from the continuous-mining 
machine is discharged onto the chain conveyor, which is not moved until mining is 
completed in the room. The chain conveyor discharges onto a 26-inch panel belt, 
which discharges the coal into mine cars in the main entries. 


The type A continuous-mining crew consists of 5-1/2 men as follows: 


WOVOMAI 64. a's &.Fo6s 0 o64 wos oe bas wee WR ae Oe ee SOR | 1/2 
Continuous-mining-machine operator.ccccscccccvcccece 1 
Continuous-mining-machine helper... ..cccccccccccvececs 1 
ELD FMC My sande variac6. Go. Sabie wwe lore Ww al ooo wae ails ow alee ee aee C 
BOOM MOM gwiesi-0 ba him 656 wt ecevers oid weed wer @ Sacer aee wiirgiaeee aban 1/2 
HLECETIC1 ANS Me Chen tC: ice osaepe ee wae bee ie are buiene paceacerete were 1/2 
TOCA Lie ibe 8 i aee ek S ese se tees Sees eeaGe ere ewee D-1/e2 


One type B continuous-mining machine, operated two unit shifts per day, is used 
to develop a set of panel entries in a new section of the mine. The plan for devel- 
oping three panel entries with the type B continuous-mining machine is shown by cuts 
1 to 19, inclusive. (See fig. 53.) The solid lines represent the coal faces at the 
beginning of the mining cycle. The broken lines represent the coal faces at the end 
of the mining cycle after cuts 1 to 19 have been mined. The entries are driven 18 
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Figure 50. - Section of roof, coal bed, and 
bottom at mine 16. 
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Figure 51. - Mining method at mine 16. 
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Figure 52. - Room mining with type A continuous-mining machine at mine 
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feet wide by making alternate cuts 9-1/2 and 8-1/2 feet wide. Crosscuts are turned 
45° from the center entry and driven 9-1/2 feet wide on 75-foot centers. All 
entries are roof bolted on 5-foot centers with 5/8-inch bolts, 36 inches long set 
against 6- by 6- by 3/8-inch steel plates. The average advance of the type B con- 
tinuous-mining machine in an 18-foot entry is 40 feet per shift. 


A type B continuous-mining unit comprises 8 men, 1 type B continuous-mining ma- 
chine, 2 shuttle cars, 1 elevating conveyor, one 26-inch belt, and 1 portable roof- 
bolting machine. Two shuttle cars transport the coal from the continuous-mining 
machine to an elevating conveyor, which discharges onto a 26-inch belt. The coal is 
conveyed by the 26-inch belt to a 30-inch main belt, which transports the coal to 
the tipple. 


The type B continuous-mining crew consists of 8 men, as follows: 


SECU LON tT OFOMAN 6 oie: 2 4.0.5 Sw. 0. Gewese oe owe Keel ee eee 
Continuous-mining-machine operator....cesece 
Continuous-mining-machine helper.....cccccce 
Shuttle-car Operators. ccccccccccesvccvscceses 
ADIN © OMAN 5.5 assasrasie oii wa teow: @ Was Wier ard 8 Siar aoe Ge weno be 
BOL GMA 5-66 6.40 so tis wee Oe oe ee wa 6S RS 
Electrician-mechanic...cwscccccvcvcacvcscsces 


ie 
OlH-RPRPMRPRH 


LY 9 07 = Ht Cee mean Pee Og TR gL ga 


1/ Electrician-mechanic on first shift only. 


Travel time at this mine is 50 minutes; lunch time, 30 minutes; leaving 6 hours 
40 minutes face time per shift. The average delay caused by mechanical failure is 1 
hour 4 minutes, 16 percent of face time. Other delays as retracting or maneuvering - 
the continuous-mining machine, power failure, and waiting on empty cars amount to 32 
minutes, 8 percent of face time. Actual productive time is 5 hours 4 minutes, 76 
percent of face time. All repairs, maintenance, moving, and other work necessary to 
keep the continuous-mining unit operating are done on shift and between shifts. 


Classification of Employees ShireL/ 

Classification lst ed 3d Total 

Type A continuous-mining units: 
DECELON LOremens.4:5:05-4 4,60 srk h S54 SiS serene week ema 1 1 iE 3 
Continuous-mining-machine operatorS...cccccccevceces 2 2 2 6 
Continuous-mining-machine helpers8......sccescceccecs 2 2 2 6 
PAMDCVMNEN 655% 3 s10 55 6 Melee ad stevens tke eee eweeeeees 4 mn 4 12 
BOOM MEN 5 eo.oere:sbsoreo ed kW Geb Soe eee we ee eewws oe 1 1 1 3 
Blectrician=Mecnanics oie <.é.6.6-6.66:s sivere & oes, ose 6 WS aS oe 1 1 1 3 
Total employees, type A continuous-mining units... 11 11 11 33 

Type B continuous-mining unit: 
SECCLONM “POLEMIC 5.5 si60:% 06's ox ose Sw Sew 6S oe SAS SORE 1 1 - 2 
Continuous-mining-machine operatorS...cccccscccccccee Ll 1 - 2 
Cont inuous-mining-machine helperS.....ccccccccccccece 1 1 ~ 2 
Shuttle=car: Operatore ss écewes svc vweleweciee Seu ces eres 2 2 - 4 
Ub Bile] <p oo 4 Eee ee ee eee area 1 1 - ya 
BO VEMON onc sees e wrace wise eo O66 woos 6 BS WSs Cee we eae 1 1 - 2 
Blectrician=Mechan i «5 vis bisa Wwieieibseie 60s we a0 5'w.0 660 e o8 1 ~ - 1 
Total employees, type B continuous-mining unit.... 8 7 = 15 


See footnote at end of tabulation on following page. 
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Classification ist ed 3d Totel 
Total employees, continuous-mining units......... 19 18 11 46 
Total employees, hand-loading unitsS...cccoccccces 26 13 5 4) 
Supervisory and inSpection...ccccccccccccccccvccsccecs 2 1 - 3 
Other underground employees....cccccecccccsccccccscees 14 2 2 18 
Total underground employees... ..ccrccesvcvccsccvce 61 34 18 113 
Total surtace employees. .i0<:ecnsss cee seewes eee“ es 1 2 20 
Total surface and underground employeeS.....e.e- vi 39 20 133 
1/ lst shift - 7:00 a.m. to 3:00 p.m. 
ed shift - 3:00 p.m. to 11:00 p.m. 
3d shift - 11:00 p.m. to 7:00 a.m. 
Conventional 
Summary min 
Hand loading 
Continuous mining onto 
Type_A Type B chain conveyors 
Percent of mine production... ..ccececees 56.8 18.2 25 
Hours per Shittc.csiese st cea eeseateueees 8 8 8 
Unit shifts per day.rcr.ccccccccccccccecs 6 2 6 
Average yield of clean coal......percent 99 99 99 
Average advance of continuous-mining 
machine per Shift. ..cccccccevecses feet 50 Mme) = 
Employees: 
In ind tb Crews sé sscsws ov ites< cto es 33 15 4h 
Supervisory and other underground... 12 4 5) 
UIT HC Cis. iGserere e. vied Seb er Cas we eee Meee il 4 ) 
Total charged to.cccccccccccevcces 56 23 54 
Average daily production, raw coal..tons 631 202 278 
Average production, raw coal per unit 
Per SHI Ue wiwiiw swdesieeieeesaees vous 105.2 101 46 63 
Average production, raw coal per man 
per shift om unit... ..ccececceees  tONS 19.1 13.5 6.3 
Average production, raw coal per under- 
ground man sShift......ceeeeeeeeee -tONS 14 10.6 et 
Average production, raw coal per pay- 
FOLL man. SHIPtsi.40000% esses sees. bONs 11.3 8.8 Sn | 
Mine 17 


LGCOU 1 ON viesars % accaie hve 6-6-6 aw aiee Sow a ew eels BOSS CASO Sees Swe 
Coal bed and thickness (Pig. 54) ...... 0. cee c ev ec cceveee inches 
THLekness Of “OVETDULGeN 6 s.66.6.09.64. 04. Wee SE ea ee ORS Oh eee R eS LEEL 
Production per day, YAW COAL. ccccccscsccccvcscescccecseees svOns 
TOUEL CMD LOY CCS 6 d.c osc auras Arne ees aw Ais SSR ewe @ Sw eeS Se ueas 
Type A continuous-mining machine: 

BUY GEVeC1LOpDMeN © 4.e-s acu Sise Gude, Wracae are Ged ok eo we Wee tees oar Slee 
MOD216= 10601 EU ss hace aoa avk db alece carta e ei vie ew wi oieiale BAG ww eS wees 
phifts: per: day isikesk ese kaee en mie Nerieniel 6 veideve to jee Gle) @ WW WC wa wes eee a ees ace 
System of mining (Pig. 55), aaa ase aa ai acietgeauere, ooneie mare eater en Gus 


Estimated recovery of coal in place.........cceeveveees percent 
Mainline haulage....... eeoaoeeete @®eeo@e@esveeevoVWeeneeeveeevneeveeeeeeaeeveeaeseseevseesee @ 
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Fire clay 


Figure 54, - Section of roof, coal bed, 
and bottom at mine I7. 
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Main entries 
Figure 55. - Mining method at mine 17. 
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Mining Method 


One type A continuous-mining machine, operated two unit shifts per day, is used 
to develop a set of three panel entries. The plan followed by the continuous-mining 
unit is shown in figure 56. The solid lines show the coal faces at the end of a 
complete mining cycle. The broken lines show the advance of the coal faces at the 
end of the next complete mining cycle after cuts 1 to 5 have been mined. 


All entries, crosscuts, and rooms are timbered; using wood props with 3- by 8- 
by 24-inch cap pieces. A single row of props is set on 6-foot centers 2 or 3 feet 
from each rib as mining progresses, 


A continuous-mining unit comprises 6-1/2 men, 1 type A continuous-mining ma- 
chine, and 2 cable-reel shuttle cars. One 3-1/2-ton-capacity shuttle car is used 
behind the continuous-mining machine as a surge car; and the other car transports 
the coal from the surge car to the 30-inch belt conveyor. 


A continuous-mining crew consists of 6-1/2 men as follows: 


DECLION TOreGms i s.2.56.6:0 cus etree iw eee be Snare ees se wes 1 
Cont inuous-mining-machine operator... ccccccveses 1 
SHULtCLE=Car Operators ¢6s6ies sb sceea wesc eeedeseawes 2 
TL MDC PIMCM sj 6 is'ca v5 06's 1 0a oreo beh We ade ws OO S.e ee ees 2 
Blectrician=me Chane oi. sie sac.wG oiled 6 heer e o8 eee ene 1/2 


ME OGO |: d: dai G2e 4:00 wa oss o Woh Ow Ace WASSER ees -1/e 


Travel time at this mine is 20 minutes; lunch time, 30 minutes; leaving 7 hours 
10 minutes face time per shift. The average delay caused by mechanical failure is 
72 minutes, 16.7 percent of face time. Other delays, such as retracting or maneu- 
vering the continuous-mining machine, power failure, and shuttle-car delays, amount 
to 18 minutes, 4.2 percent of face time. Actual productive time is 5 hours 40 min- 
utes, 79.1 percent of face time. The continuous-mining unit is serviced and repaired 
by an electrician-mechanic on and between shifts. 


Classification of Employees shiptL/ 
Classification lst ed Total 


Type A continuous-mining unit: 


DOCCLON: TF OPEMCM sé ia: 65c.5:0g ce: one wits 10a do aw aie wr waerw een a oie ewe wees 1 1 2 
Continuous-mining-machine operatorS...ccwccerccsevcvccscseses 1 1 2 
Shut lle<Car Ope ratond oss wesainsseee o aerenre ee ee wee eawen sawed 2 2 4 
TAMDCTMEN ji5y 6.6:4:6-4.0:<. oi and is 8 See ee Oe le Meio ee ee Oe ewe earees 2 2 4 
Bl@ctrictan=mechanse «6 's6 es 4:6 are eb 5 ese Gwe Siw oS ho ew ies eS 1/2 1/2 1 
Total employees, continuous-mining unit... ..ccccccvcene -1/e -1/2 13 
Total employees, mobile-loading unit... ...sccccceseecese ll-1/2 1/2 12 
Supervisory and. inspectlonivic.cicsccsisc- ea 0's oa 0066 0% 6 5 e's wee eee 2 1 3 
Other underground employees. ...ccccccvcccccccsevccceccceses 6 9 
Total. widerground employees... 6s<etseesescsvewsecvessee -€ 11 37 
Total surrace employees 46 ssGusseeisenietessenseawecees- 10 - 18 
Total surface and underground employees....s.sssceeess 11 DD 


1/7 list shift - 6:10 a.m. to 2:10 p.m. 


ed shift - 4:30 p.m. to 12:30 a.m. 
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Figure 56. - Panel-entry development at mine 17. 
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Summary 
Continuous Conventional 
mining mining 
Percent of mine production....cccccccccccsesccece 71.5 28.5 
HGUrs* Per SHAVE. U wi2 ora oct-wecerdiwente dow Sie ree aise wee eles 8 8 
Unit ‘shirts per Gay c-.6 oss secre ew eine as Sere wes 2 1 
Average yield of clean coal..............epercent 92 92 
Average advance of continuous-mining machine 
DEY SOIT Uiian-s. 646.943 5S6ln O66 4S au ee wee wae ee lt Clu 75 - 
Employees: 
Te ME 3G OWS sao sara 6.6 cesar e010 Ga oe raresreces ete eecwe ere: Scere 13 12 
Supervisory and other underground............ 9 3 
DUNE ACE sic sls wdc secs ere eae eee ekinesa.se wes a3 me) 
TOCEL :CNOreed. "GOo2 weea.wil 4h eee 2 e@e eee 35 20 
Average daily production, raw coal...........tons 500 200 
Average production, raw coal per unit per 
SHAS Catees sie a 04s oS G Wawa e eee abs eee eas eeeee LOS 250 200 
Average production, raw coal per man per shift 
ON-AUN1 Uw eb.t.o eins uma tee een esos dae Seu e anes CONE 38.5 16.7 
Average production, raw coal per underground 
MAN, SOL Wines sais wid ase ee ere w SS Cares Se wa cede eee PONS 2c. 13.3 
Average production, raw coal per payroll man 
See Gia ciovala a sktro andes wesw eee ota wate Guareat see ONS 14.3 10.0 
Mine 18 


50 0 [ot sis Wo} 4 Gan arse ar arr aa ee ne eae ee ee ee eee eeieteeieceer 
Coal bed and thickness (fig. 57) ..scececcscececcccseseses inches 
Thickness of overburden (fig. 57) ..cccccccccccccccsesceses feet 
Production. per day, -Taw- COG] sce sviss 66-0056 Ww wo 008 oe 0S. 6 oe eLONS 
POCE1 CMP LOVES ores ca ers\ ae veiie eons Ww os x6 109. Gite ies 6 O56 GS Sw Oe eb erase wie ee aw 
Type B continuous-mining machine: 

Entry development 

Room mining 
Mobiles Load ine Und Cis oc oe5. 6) eRe We 000 Oo We Wie OS SSE SESE 
3} ia Bh oj 2 0) <8 aa Uh Garena ae er eee eee en ee eee eee eer eee ee eee 
System of mining (fig. Be dc eae hacer oncicdentaaanomaeteae ease 


Estimated recovery of coal in place... cccccwccccevecee percent 
Mainline MGULARCS wcecd es -eie esr Bre enka Ses eee ee ke aCe @#e#ee?s @eoeeeedee st 


Mining Method 


West Virginia 
Sewickley - 72 
322 

2,609 

1Lho 


1 
1 


Block, 
pillars extracted 
68 to 92 


Locomotive 


One type B continuous-mining machine, operated three unit shifts per day, is 
used for all development and mining of pillars on retreat. The plan for development 
is shown in figure 59. The solid line in entries 1, 2, 3, 4, and 5 shows the ad- 


vance of the face at the end of a complete cycle of operations. 


The broken line 


represents the advance of the entries at the end of the next complete cycle of oper- 
ations. The sequence of cuts for a complete cycle of entry advance follows: First, 
the continuous-mining machine is advanced 70 feet in entry 5 (cut A) and then is 
retracted and moved to entry 4. Entries 4, 3, and 2 are advanced in similar manner 
by cuts B, C, and D. Then the crosscut from entry 2 to entry 1 is driven for cut E. 
Entry 1 is advanced 70 feet by cut F, and then the continuous-mining machine is 
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Figure 57. - Section of coal bed and 
overburden at,mine 18. 
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Figure 58. - Mining method at mine 18. 
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Figure 59. - Butt-entry-panel development at mine 18. 
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retracted and moved through the crosscut (cut E). The crosscuts from entry 2 to 
entry 5 (cut G) are driven then to complete the cycle of operation. The average ad- 
vance of the continuous-mining machine is 110 feet per shift. Entries and crosscuts 
are driven 19 feet wide by making alternate cuts 9-1/2 feet wide, as shown by se- 
quence of cuts, figure 60. 


Steel timber jacks, set on 4-foot centers with 3- by 5- by 23-inch wood cap 
pieces, are used for safety posts to protect men and equipment. These timber jacks 
are reset near the opposite rib for each alternate cut. (See fig. 60.) Permanent 
timbering generally is not required for roof support. 


The pillars are partly or completely mined on retreat by splitting either 
through the center or diagonally. (See fig. 58.) Recovery of coal in place will 
vary from 68 to 92 percent. 


A continuous-mining unit comprises 8 men, 1 continuous-mining machine, 1 mo- 
bile-loading machine, and 3 cable-reel shuttle cars. The continuous-mining machine 
deposits the coal on the floor, which provides adequate surge capacity and allows 
the continuous-mining machine to operate with a minimum of shuttle-car haulage 
delays. The mobile-loading machine reloads the coal into 6-ton-capacity shuttle 
cars, which transport the coal to the unloading station. The shuttle cars are 
equipped with elevating conveyors, which discharge the coal into 5-ton, steel mine 
cars. Cars are spotted by the shuttle-car operator at the unloading station with a 
remotely controlled hoist. 


A continuous-mining crew consists of 8 men as follows: 


SecG1On, TOTEMSn jo4.0.64-osee paw Wee wen a6 one eee 
Continuous-mining-machine operator... crcccccvces 
Loading-machine operator... ..cceccccccvesessscocs 
phucGle=Car Operators «6 sss % s:8.sWb oes wee eele a enews 
TAMDE PMOM ya og wo arew 0 o-Sas eee wi ew Oo we Ea ees 
OCGA o-5 50. gre) a0. Galea W108 ose Meee ow OOO Os baa ee 6 


Mw ee ee 


Travel time at this mine is 1 hour; lumch time, 30 minutes; leaving 6 hours 30 
minutes face time per shift. The average delay caused by machine stoppages to per- 
mit lubrication and mechanical failures is 1 hour 30 minutes, 23 percent of face 
time. Other loading delays, as retracting or maneuvering the continuous-mining ma- 
chine, cable handling, timbering, etc., amount to 2 hours, 31 percent of face time, 
Actual face loading is 3 hours, 46 percent of face time. All repairs, maintenance, 
moving, and other work necessary to keep the unit operating are done by a mechanic 
at the beginning of the shift or, when necessary, on shift. 


Classification of Employees shirtl/ 
Classification 1st ed 


Type B continuous-mining unit: 
WECCLON. fF OTCMei nd i aaew eds ee eda us Wawel ee eee eeewee ees 
Continuous-mining-machine operatorS.....ccccccsvcece 
Loading-machine oOperatorS...crcccccccscsesccsccceses 
DNULTLE=CAT. GDETAC OLS iis 5d oceek 6a SWS RE eels eee 
A orl 0 2) gs sol =p a ee ee er a ear a ae en ee pee a 
Total employees, continuous-mining unit........ee- 


Total 


lA 
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see footnote at end of tabulation on following page. 
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snirte/ 
Classification ist ed 3a Total 
Total employees, mobile-loading unit......scecees 12 12 12 36 
Supervisory And INnsSpecClOns «sé aicis 6 to ewe 4 Wer owe ees 1 1 1 3 
Other underground employees... .cccceccvcccccccesescce 13 26 13 52 
Total underground employeeS....ccccccsecccccvccoes 3 T 3 115 
Total surface employees. ..cccccccccvccesccscecscr 7 12 6 25 
Total surface and underground employees........ rat 59 LO 140 
1/ lst shift - 11:00 p.m. to 7:00 a.m. 
ed shift - 7:00 a.m. to 3:00 p.m. 
3d shift - 3:00 p.m. to 11:00 p.m. 
Summary 
Continuous Conventional 
mining mining 
Percent of mine production... ccccccccccccccccccecee 65 35 
Hours: per Ghittc boot ssa soa e ie sa dwes ake ecewees 8 8 
Unit. :SRIf CS “per Gay sis ose Sissies SSO 0 S846 wee we ees 3 3 
Average yield of clean coal......cceceseees percent 92 Je 
Average advance of continuous-mining machine 

POP SLA Cesc wie es 0.4 bre ace 6 bw wis. G Sw Seles wwe wale COU 110 - 

Employees: 
Di Unt CREWS \.7o's baie aware ee nwen eee euesa ees oy 36 
Supervisory and other underground.....ce.cccesees 36 19 
SULT ACOs: ins /sisd ai Gine a shaw se OAS SSA 8 te UeS NO ewes 16 9 
Total Charged, LOviisiwekbcceaceswnde ood edeeur 76 64 
Average daily production, raw coal.......eeee.etOns 1,696 913 
Average production, raw coal per unit per 

SIT Uw cee wad aineioe eee seuteteweeaeauwe se seen eees TONS 565 304 
Average production, raw coal per man per shift 

ON ANAC 65s 4s bawk «uae Suieue Gees kee ees nessa LONG 70.6 25.53 
Average production, raw coal per underground 

Man. GHILC 35 16%dicu sows ewsees howe wees eeeeeee CONS 28.3 16 .6 
Average production, raw coal per payroll man 

BULL Gis dain aS ia cee wee wie Oe Gee ON Kee ade eaee eis gCOUE 22.3 14.3 

Mine 19 

TOCA LON sc6 35605. 65.8 Se Wee eee “Sse es Se ae OS See ees West Virginia 
Coal bed and thickness (fig. 61).............inches Pittsburgh - 85 

(73 inches mined) 
Thickness of overburden... ..ccccccccccccccccee f eet 230 
Production per day, raw coal......ececccesee ee etOnS 2,217 
TOUG.L CMP LOVCOD 6.5/6.0 t:8 sedis SiS As Sie SSS EG G60 oe 458 ews 420 
Type A continuous-mining machine: 

BOUTY Geve LOPMen by 6.56 6 -s.swkw.o. esas le Sw Sao ee ea wa 1 
Mobile=loading Units s,s s.a66teasuid twee een seeaewaes ee 2 
DIE US POM Oy icra a-y S595 oo oe ae 4 ene ane ct SS aes eee ares ee 3 
System of mining (fig. 62). ..cc.ccccccccccccesescccs Room-and-pillar, 

pillars not extracted 
Estimated recovery of coal in place.........percent 52 
Mainline: Neuere. <.iss.ciies w00 6.6 5G eee b es Wawa we ewe Locomotive 
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Figure 61. - Section of coal bed at mine 19. 
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Mining Method 


Two type A continuous-mining machines, one operated three unit shifts per day 
while the other is in reserve, are being used temporarily to develop a set of butt 
entries. Usually, the continuous-mining machine is operated in room development 
only and will be so employed after the butt entries are developed. Rooms are driven 
16 feet wide on 25-foot centers to a depth of 300 feet. 


The plan for the development of the butt entries is shown in figure 63. The 
solid lines in entries 1, 2, 3, 4, and 5 represent the advance of the face at the 
end of a complete cycle of operation. The broken lines represent the advance of the 
face at the end of the succeeding cycle of operations (cuts 1 to 36). Entries and 
crosscuts are driven 15 feet wide by the continuous-mining machine, which moves 
along the center of the place. The average advance of the continuous-mining machine 
is 50 feet per shift. Crosscuts are staggered to minimize roof caving caused by 
wide openings. Five- by 7-inch wood crossbars, 14 feet long, set on 4-foot centers 
on steel timber jacks, are used to support the roof. The crossbars are kept at 
least 3 feet in advance of the operator. The steel jacks are replaced with wood 
posts by the timbermen as the continuous-mining machine advances. 


A continuous-mining unit comprises 7 men, 1 continuous-mining machine, 1 mobile- 
loading machine, and 1 cable-reel shuttle car. The continuous-mining machine depos- 
its the mined coal on the floor, which provides adequate surge capacity and allows 
the continuous-mining machine to be operated with a minimum of shuttle-car haulage 
delays. The mobile-loading machine reloads the coal into a 6-ton-capacity shuttle 
car, which transports the coal to the unloading station. The shuttle car is equippec 
with an elevating conveyor, which discharges the coal into 5.2-ton-capacity, steel 
mine cars, 


A continuous-mining crew consists of 7 men as follows: 


DECULON <f OF OMAN ¢ 6, aa wricere:eceteer ea oo. 0 Os eeue a ernae ea aes 
Continuous-mining-machine operator... cccsccsecs 
Loading-machine operator... cccccccsccccvccccnes 
SHUttLE=Car “OpEravor ees esicaie-e dais lew on wb ee wwe ewes 
Ae MIMI ME Tg scab sos sg ini e: 6P°o as wise Ww las 0) we owe Bee ae YW Sw eee 
Electrician=mMechanie soe isa sin/ se Guede ease se see wes 


OG Sk 5 er iasa 6g ere vaso Wa, alae he acle Aee aw ela de wre eos areas 


een 


Travel time at this mine is 1 hour; lunch time, 30 minutes; leaving 6 hours 30 
minutes face time per shift. The average delay caused by mechanical failure is l 
hour, 15.4 percent of face time. Other delays, such as retracting or maneuvering 
the continuous-mining machine, power failure, and waiting on empty cars amount to 1 
hour 20 minutes, 20.5 percent of face time. Actual productive time is 4 hours 10 
minutes, 64.1 percent of face time. All maintenance, moving, and other work neces- 
sary to keep the continuous-mining machine operating is done by a mechanic at the 
beginning of the shift or on shift, when necessary. 
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Classification of Employees 


Classification 


Type A continuous-mining unit: 
DECE LOM TOF ClO 5 sg ad 6 waren ese ha 6G SSS ewe ewe Sees 
Continuous-mining-machine operatorS..ccceccecccceccs 
Loading-machine operatorsS. .ccccccccccccvccesscsccece 
SHuttle=Car OpeTrauors «2 swiss eas Sw SRA Sie BAW eee ws 
DAD CMON. i.5:4 weerw 6. Br6 wwe eke Kew Ow we Ses Sew ew Sea eee 
Bléectriclan-mechanics'y sé sive de ew eee ees a eee ne 
Total employees, continuous-mining unit....ccece 
Total employees, mobile-loading units....c.ccecee 
supervisory and inspection. cer.ccccccccccsccccvsecccer 
Other underground employees. .ccccccccccccccccscccccs 
Total underground employeeS..ccccccccccccccccoecs 
Total surface emMplOyeeS..ccwcccccecaccccsccccses 
Total surface and underground employees....... 


1/ lst shift - 6:30 a.m. to 2:30 p.m. 
ed shift - 2:30 p.m. to 10:30 p.m. 
3d shift - 10:30 p.m. to 6:30 a.m. 


Summary 


Percent of mine productilomceccceccccccvcsccacevcces 
Hours per Bd i oe 655 ode Wie a Slee oe hee owe OO Ree eee es 
Unit shirts: per Gay sce 6 s'saw sie see. 0 60s © Sw Si0i0e-be 848 86-88 
Average yield of clean co@l.ceccccccccceceee percent 
Average advance of continuous-mining machine 
POY GIL Uy 6 <:é6siab 0.54 $066 Se we ees ee eee eeeewsLeeU 
Employees: 
IM UNIT CLEWB ccccevccecceresernseceeesecavesnece 
Supervisory and other underground, .ccccccccscvece 
DULT ACC 4566 6 Ci6 Swe eee eke ewes ee ee wee eee es 
TOvasL CHET ZCd CO dcieess iss. Wars eee eee ee 66a se Oe SS 
Average daily production, raw coal....ceccccceeeetOn8 
Average production, raw coal per unit per 
BAT © og. 5 cease oi acgue. # eveve ore We 4 Weaete WG eee euele Ose BONE 
Average production, raw coal per man per shift 
OW U1 G2 ccs wwe. cise bis setae eines Cee ewe ee weneeeuOus 
Average production, raw coal per underground man 
BILE Ces sw sista ve G0 5S wee ene Ae Gee owe eee eee ee VONS 
Average production, raw coal per payroll man 
BILL 4 .o.i 456biess 64 0S CNC ONS We eae Nee heehee CONS 
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shirtt/ 
lst 2a 3d Total 
1 1 af 3 
1 1 1 z 
1 1 1 3 
1 1 1 3 
2 2 2 6 
1 1 1 3 
T 7 T 21 
TL 71 71 213 
4 2 2 8 
8 20 20 8 
ito 100 100 3 
46 1 1 GO 
186 117 117 130 
Continuous Conventional 
mining mining 
12 88 
8 8 
3 15 
92 92 
50 = 
21 213 
13 93 
10 _0 
dy 376 
626 4,591 
209 306 
29 8 21.6 
18.4 15.0 
14,2 12,2 


Mine 20 
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Coal bed and thickness (fig. 64) ...cccccescsesees inches 


Thickness of overburden, ..ccsccccccccccsesescseser es eet 
Production per day, raw Ccoael.ccccccccccecvccecesees etVONS 
Tova. CMp LOY COS oie. 5 a 6 o o6-5: ois oh wi eared aioe 6.0 Fe 6:94 OS OlOw SOS 
Type A continuous-mining machines: 

ROOM 2M iN INS 4-9 Sos 6G ae Se a Sow eee bow we ea eee ee esa ewes 
Mobi te=LOad ine Un oss ine wie see 0b 44 ws Ww Wie eres Wee wwe 
DELL US: “DET SVG Y ou ctesésclacs: 0.45 cin: ewe ooo 5:6 07054 fw wee aw wee Wate WIS 
Syetem Of Mining (Cie, 0) «i0swd eka saws a eee 


Estimated recovery of coal in place.............percent 
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West Virginia 
Pittsburgh No. 8 - 62 
(58 inches mined) 

600 

1,700 

228 
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Room-and-pillar, 
pillars not extracted 
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Mining Method 


Three type A continuous-mining machines, operated 6 unit shifts per day, are 
used to develop rooms from butt entries in 3 separate panels. Rooms are turned on 
25-foot centers on 60° from the butt entries and driven 16 feet wide and 275 feet 
deep. (See fig. 66.) Crosscuts between rooms are 16 feet wide and are turned on 
80-foot centers on an angle of 45°. Mining is begun in the inby room off the re- 
turn-air course and after eight rooms are completed, rooms are mined similarly off 
the intake-air-course entry. Rooms are completed in groups of eight alternately 
off the return- and intake-air-course entries. A 50-foot pillar of coal is left be- 
tween each 2 adjacent groups of rooms. In mining, 4 inches of top coal are left to 
support the roof. Four-inch, steel H-beams, 13 feet long and spaced on 3-foot cen- 
ters, are set on wood posts to support the roof. These H-beams and posts are re- 
covered when a room is finished. 


A continuous-mining unit comprises 7-1/6 men, 1 continuous-mining machine, and 
e cable-reel shuttle cars. One of the shuttle cars is used behind the continuous- 
mining machine as a surge car, which permits continuous-mining of coal while the 
shuttle car transports coal to the unloading station. 


The continuous-mining machine is crawler-mounted and moves along the center 
line of the room while cutting a 16-foot room. The average advance of the contin- 
uous-mining machine is 50 feet per shift. Two timbermen, one on each side of the 
mining machine, keep the crossbars and posts at least 3 feet in advance of the oper- 
ator. The shuttle car transports the coal from the surge car and discharges it into 
mine cars of 1.9-ton capacity at unloading stations. (See B, fig. 66.) The unload- 
ing station consists of a wood ramp in a crosscut that has been top brushed and roof 
bolted. 


A continuous-mining crew consists of 7-1/6 men as follows: 


Sect lon foreman sis i4 bic ance betes tues daseeeweeees 2/3 
Continuous-mining-machine operator...cccccscssoes 
DHUGT Le=CAT ‘OPErAlOrs 4656s-0e sie Seer wa eee erews-e 
DAM) OPM 5 6, careiw. oa 06 Sw w0-9 68-000 OSS Se 4s 0 Oa OSES 
BLECEY1 CG 1an=ME Chan 1 CB og: c6ss-w sais 6 Gea War ere ee We ee eee a8 


DO GE a ete, bd acear@ hGele Oe.@ Ue OSS Ala WS we 


1/ One-half man included from third-shift maintenance crew. 
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Figure 64, - Section of roof, coal bed, 
and bottom at mine 20. 
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Figure 65. - Mining method at mine 20, 
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Travel time at this mine is 1 hour 30 minutes; lunch time, 30 minutes; leaving 
6 hours face time per shift. The average delay caused by mechanical failure is 36 
minutes, 10 percent of face time. Other delays, such as retracting or maneuvering 
the continuous-mining machine, power failure, and shuttle-car delays, amount to 18 
minutes, 5 percent of face time. Actual productive time is 5 hours 6 minutes, 85 
percent of face time. All repairs, greasing, moving, and other work necessary to 
maintain and keep the continuous-mining machines operating are done on the third 
ee er bits in the cutting chains are used two shifts and replaced during the 

shift, 


Classification of Employees 


shirtl/ 
Classification ist ed 3d Total 
Type A continuous -mining units: 
BECUOMUROMETICNS 4.9.9 «.c,¢.¢.4+.0,0 0.0 016% Aicioftaeteuetae Dis 2 “okelake Se 2 2 - 4 
Continuous-mining-machine operatorsS......seseceeee 3 5 = 6 
Shuttle-car ODE TAU OTS ieeicienelpieleienaier slelere Beate sh ategoneueiatole ke 6 6 r le 
MIMO MME, yrarscois. cscs « « Aten ets SO ene et age Rs 6 6 3 Le 
Electrician-mechanicS......e- Bo revcnaiaiNets tatoaessaces sictesane 3 2 liars 2 
Total employees, continuous-mining units....... 20 20 3} 13 
* beaten employees, mobile-loading units......... Suite B35 38 6 Te 
= wWasOryand amspectiOn...«<.s-ses ses Ewens eves ore uae 2 = 1 3 
fr underground employeeS....eeseeeceees Rect oenattos Pais 7 ek 1 86 
Total underground employeeS......++- Pisrateittel’s ohsreiSlow 102 an 28 20), 
Total surface employeeS.....seseeeeeees Scapomreteietensts 16 1 2h 
Total surface and underground employees........ 118 81 29 228 
/ MEtshirs > 7:00 a.m. to. 3:00 p-m. 
ed shift - 3:30 p.m. to 11:30 p.m. 
3d shift - 11:00 Dam. bo 7200) a.m. ¢ 
Summary 
Continuous Conventionai 
es. _mining _ __mining 
ae MANS MMM OGUC ts AOMMc plareleie sis eieteiete cre eieieieitevelshele 50 30 
RSME eye sete a Seu een ccc ana teceais Sais teial eset 8 6 
itis per LENT eet Se foo Seen ve todors RE Oe Se a Te Ise 6 6 
oe yield of clean coal.........+.+- percent 98 98 
es a dvance of continuous-mining 
a ea SNe eensueus avons iegove leven wis 6 ousieie woe ee 50 3 
In unit crews.......0006 aI castOMCes ne: Sis ts sphere in ere ea wisn 43 72 
supervisory and other underground........ee- 4-1/2 Wy /2 
HOE 2 28 5 ie gi es eR rr aR pete Ne We le 
ae PIES OM EG Olayole Aieys \endee sie aoe ueieiom eee wie 99-1/2 128-1/2 
ane aily production, raw coal..........tons 850 850 
shi production, raw coal per unit per 
RRO ee tte sc sins 2 pi pein pa sissien 2 HONE 141.7 141.7 
: Production, raw coal per man per 
Re soe eens ecieantenserercs rss tOne 19.8 11.8 | 
“4 ge Production, raw coal per underground 
ON en tons 9.7 1-3 | 
Yerege producti see ec ceecccrccccccverese ee vO . : 
shir ction, raw coal per payroll man 
BREESE Rass (2% s,.0. ov cutout sis evevs hits aisle ede we ewOlS 8D 6.6 


Table id 
pared with ee a summary of performance of continuous-mining units at each mine com- 


ions op at of other units at the same mine. The data are taken from descrip- 
or the mining operations and tabulated for ready reference. 
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TABLE 4. - Summary of performance of continuous-mining, mobile-loading, and hand-loading units 


LS PLOCA tH OnuO Mmm Me vaslelelere creleteleleisielelaia cielelelelcleiaieianeleieleloieielaleiatetalerclere 
2 Mechani-7abLon Ol mMANeCT satecis/slelals ele (s'ele,s/cleialele/s'e sfslels alslele percent 
Sealielocals bhi CENeCSS Ol DEC es lsisiaiere/e\eielerelsielelelerateteleteiclevetaterelsiate inches 
i) (ein ckniess: Of; Ded Mie) s<,clowes's oe vieretsere vieelsl ol eleyelaieleislalo's do. 
5. | Number of 6 -how shifts sper Gay, c:cleessejlelsieisle ele ele slclerereie(siciarere 
6. | Average daily production, raw coal ...cecescccscccccccs tons 
7. | Total number of employees, underground ....c..sseccsesescees 
8. | Total number of employees, surface and underground ......... 
9. | Average production per shift per man employed ......... tons 
LOS | PPidarsvexctbracteds siecle sec NUCOUCOUODOODCODUOUOCODOOCOUUU00GO 
Ua 


Maine tines RAUlacen pyeralayeleletelalorelelelevelele ele otalebele) oletetavel sie) ofolevoserelorel olete 


Percent recovery) Sielolelalelorelaleleialelelelele/eleloisiele’slelclcleletslelsielelsteicls)ciels 


13. | Continuous-mining machine units: 
&. Type and) MUMbeT s./<c/cicle.ole/s10 «1 0101s's «141s 06/0 00/010 01b\c(0]016 016) 6) 0) 0101016 
be) Unitnshtttsi perma yymaletsetersleleisteleloterslstelerelateleteyeieletelsieleteletoiereiots 
c. Average daily production, raw coal ..<.ccccccscscce 
dePLeLCENb Ole LOLEs pROAUCTA OM. telelsielslelelclolelelcislelelsie/aleiays\eielelalolere 
e. Average production per unit per shift ............. 
£. Average number of men per unit per shift .............0. 
Co MaAnshistics meyer Ca Vawerevetsretsierelejalaiets) eleietalelelsi state erslercievelclelalsierevere 
h. Average production per man per shift .............. 
i. Average production per man per shift, underground . 
j. Average production per payroll man shift .......... 


14. | Mobile-loading units: 
Ger NUMbeET MO lenis S stelatetolarelelalerate etele) slelclelotaletoictetete BODO OOUOODOOD 
Die UnLONShitibs per yG ayes crersievesotel afeve.cieiaicyerstsleteleVeleyaicyersieveverevevelcrerete 
ce “Avenageldaiily, production), raw (COail cccicicicleicsisioleislslsl< 
Gan Percentror quotaly production syjerstercielerslelsieleleisioinie croicieiersieleratele 
e. Average production per unit per shift ............. 
£. Average number of men per unit per shift ..........ssees 
Bin MamsshieCSmper roa yaterevelcrarelevelsveteiereysicictaicreteterelereterercteteteroretercichers 
h. Average production per man per shift ......eccceee- 
i. Average production per man per shift, underground . 
j.- Average production per payroll man shift .......... 


15. | Hand-loading units: 


AM NUMb er TO Leni CSteae)sfokelelsfelelal=!ele/ovelelele/ fete le)etelerstoielele eleleloverereieicic 
IDE AVon he (jabbrwirisie <1 Xolsh) 4 Tom ICO ECIO RICO CHO DOODODOOOOC ADO OTE: 
c. Average daily production, raw coal ....essccccceces tons 
Glo IRSRGSay Gir WonrsUl jore~GhnetOR sooscooncoangb4 5 DOO OO bOOUObL 
e. Average production per unit per shift ............. tons 
f. Average number of men per unit per shift ............6.. 
Crp Mati Stitt OY se Mam CLA yautatay eleven fap erereteveretsisbetel tetate lake clcveretetetstsiehcietotele 
h. Average production per man per shift .............- tons 
i. Average production per man per shift, underground . do. 
j- Average production per payroll man shift .......... 


1/ Recovery figure furnished by company. 
2/ Four sections in mine loading into mine cars. 


Sy/ Loading onto chain conveyors. 


Interior- Bureau of Mines, Pittsburgh, Pa, 6219 
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